Setepeoeseaeneananetes it { 


= 
Sf 
== 
“= =H 
=] 
= 
= 

: 


weeerrres 


POCSSEFERLATA ORES SER ERATE SS RENEE ENRER TATOOS EROR DES FSET USERS ANY S VENT T AH YE TELS IPAS RADIO TES eTe FP RTRTTAR TECK TTET HERE 
trreey Pdieeesere KES 
i theitt 2 ; ! reeveTiTeiy TAELELSE 
f | 
' 
i 
H 
i 


an. 
ee 


RCA Victor 
SERVICE NOTES 


for 


1936 


Broadcast Radio Receivers 
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Year 
1923-28 
1929-30 


1931-32 
1933 
Net Price $1.25 Each, F. O. B. Camden, N. J., U.S. A. 


Service Division 


RCA Manufacturing Company, Inc. 


Camden, N. J., U.S.A. 


Printed in U.S. A. 


INTRODUCTION 


The Instruction Books and Service Notes contained herein 
are for the radio receiver and phonograph combination 
models sold by the RCA Manufacturing Co., Inc., during the 
year1936. This information has been compiled by the Service 
Division for RCA Victor Distributors and Dealers for use by 
their personnel in conjunction with the servicing and replacing 


of parts in the instruments listed. 


Proper operation of any radio receiver is dependent upon 
correct service methods and replacement of defective parts. 
We earnestly recommend that you follow the instructions 
given, use the equipment recommended and replace defective 
parts with genuine RCA Victor Factory Tested Replacement 
Parts. Your Distributor will be glad to obtain any part or 
service equipment mentioned in this book and give you every 


possible assistance in the performance of your work. 


First Edition 
Copyright 1936 and 1937 
(Individual Sections) 


RCA Manufacturing Co., Inc. 
Camden, N. J., U.S.A. 
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Service Notes 


You are interested in servicing every kind of radio apparatus; RCA makes 


all kinds of radio apparatus and is interested in having it properly serviced. 
— You are interested in the stabilization of the radio service business. So 
is RCA. Everything that benefits radio in any of its branches benefits RCA. 
— Between you and RCA there is a natural partnership. You can depend 
on RCA to see things from your point of view __You can depend on RCA, 
as your partner, to support you in anything that benefits the radio service 
business in particular and the radio industry and the public in general. 
—You can depend on RCA to produce accurate Test Instruments 
designed for your needs and priced for your pocketbook. You can 
depend on RCA for Replacement Parts for RCA Victor sets that are 
built with the same precision as the original parts. You can de- 
pend on RCA to furnish you with complete technical information 
on its products...You can depend on the RCA trademark making it 


easier for you to obtain customers and easier to keep them satisfied. 
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CATHODE RAY 
OSCILLOGRAPH 


Stock No. 9545 
NET PRICE 


$ 5 With RCA Tubes, Including 
RCA-906 Cathode Ray Tube 


Complete... 


The RCA Cathode Ray Oscillograph, Type TMV-122-B, 
is complete in every essential requirement for immediate use. 
It includes two power supplies (one for the Cathode Ray 
Tube and one for the amplifier), vertical and horizontal am- 
plifiers, saw-tooth frequency generator and six tubes, includ - 


ing the RCA-906 Cathode Ray Tube (3-inch). 


-7 Volts (RMS) per Inch... 


Through the use of two wide-frequency-range high-gain 
amplifiers, the sensitivity is guaranteed at 0.7 volts A. C. 
(RMS) per inch for both vertical and horizontal deflection. 
The amplifiers have flat frequency characteristics between 
10 and 90,000 cycles + 10 per cent. The amplifier gain is 
approximately 40. 


10-18,000 Cycles... 


A linear saw-tooth timing frequency oscillator with a 
special synchronizing circuit is an integral part of the RCA 
Oscillograph. The frequency range extends from 10 to 15,000 
cycles and permits the examination of a single cycle up to 
18,000 cycles or the examination of six cycles up to the limit 
of the amplifier—90,000 cycles. Suitable switching is pro- 
vided so that either the internal timing oscillator or an 
external source of frequency may be connected to the plates 
through the amplifier. The binding posts may be connected 
directly to the plates for operation above 90,000 cycles with 
a sensitivity of 35 (RMS) volts per inch. 


Beam Centering... 


Two screwdriver adjustments are provided for centering 
the beam on the fluorescent screen. This may be required 
because of changes in geographical location or variations in 
tubes and circuit. constants. 


: Complete .. Portable . . Cre Operated i 


eFor Service Engineers 


Visual alignment of tuned circuits, ‘‘flat- 
topping” I. F. circuits, measuring hum and 
checking distortion in audio amplifiers are but 
few of the problems which are easily solved 
through the use of the RCA Cathode Ray 
Oscillograph. A visual presentation of prac- 
tically all alternating current circuit functions 
may be quickly and easily made. 


eForAmateurs and Experimenters 
es ade a ae ee eS eS A RE ES 
The RCA Cathode Ray Oscillograph enables 


the amateur to monitor percentage modula- 
tion, to check modulated waveform for distor- 


tion and examine the phase shift in audio 
amplifiers. Through its use the experimenter 
may easily and quickly arrive at the solution 


of the most difficult problem. 


e For High Schoolsand Universities 


Now every high school and university may 
easily give students the benefit of visual presen- 
tation of alternating current phenomena 
through the use of an oscillograph. Studies of 
alternating current wave shapes and demon- 
strations of the effects of changing constants 
in circuits may be quickly and easily made. 


e@For Radio Dealers 


The RCA Cathode Ray Oscillograph gives the 
Radio Dealer an instrument for comparison of 
receiver characteristics and for making ex- 
tremely effective window displays. Selling-up 
from a low-priced instrument to a higher-priced 
one is much easier when the eye as well as the 
ear can note the difference in performance. 


eFor Manufacturers 
Sa eis feclcddaderde sated omnia la 


The RCA Cathode Ray Oscillograph is a 
valuable instrument either for receiver develop- 
ment or production testing. Better engineering 
and quicker and better tests are a direct result 
of its use in the manufacturing field. 


A Quality Product from the RCA Parts Division 
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‘27.50 


NET PRICE 


STOCK No. 9558 


Frequency M 


¢ LOW PRICE 
@ SMALL SIZE 


@ LIGHT WEIGHT 


THe RCA Frequency Moputator is a combined ™ 
motor-driven capacitor and a-c generator designed 
primarily for aligning circuits with the RCA Os- 
cillograph and the RCA Test Oscillator. 

For visual alignment of r-f and i-f circuits in quency of the circuit under test. 
superheterodyne radio receivers with an oscillo- % The variation of this unmodulated r-f sig- 
graph, it is necessary to have an r-f. signal of vary- nal must be at a greater rate than that dis- 
ing frequency connected to the circuit under test cernible to the eye so that a flicker will not result. 


and to generate an a-c synchronizing voltage si- % The r-f oscillator sweeping frequency must 
multaneously with such frequency variation. be synchronized with the horizontal “saw-tooth” 


sweeping frequency of the oscillograph. 


The RCA Frequency Modulator and a test os- 
cillator, such as RCA Test Oscillator Stock No. 
9595, satisfy these three conditions. 


The three conditions necessary for visual 
alignment are: 


% The unmodulated r-f signal frequency va- 
riation must slightly exceed the resonant fre- 


EEE Een se ea 
A QUALITY PRODUCT FROM THE RCA PARTS DIVISION 
EE RE PARES DIVISION 


8 


| 
; 
4 
| 
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Laboratory 
Instrument 


Type TMV-97-C 


for Service Engineers 


No longer must you content yourself with a Test Oscillator 
having high leakage, poor calibration, unsymmetrical modulation 
or any of the usual undesirable features of most oscillators. ‘The 
new RCA Test Oscillator overcomes these and all other features 
heretofore considered unavoidable in instruments of this type. 
While this new instrument retains the general appearance of ils 
predecessors, its performance and flexibility have been improved 
to the point where it definitely gives laboratory type performance. 


* 90 KC. to 25,000 KC. Frequency range covers all r-f and 


i-f alignment points of all receivers. 


* High Output. Check the table at the bottom of this page 
for the high output voltages available from this instrument. 


* Low Leakage. Copper shielding and scientific design give 
low leakage at the minimum output position. 


‘ight overlapping bands. 


* Oscillograph Jack. Single circuit jack across tuning ca- 
pacitor facilitates connection of Frequency Modulator for 
oscillograph operation. 


* Frequency Meter. Phone jack and switching 
operation as heterodyne frequency meter; useful for checking 
the unknown frequency of stations or oscillators. 


gives 


COMPARE THESE R. F. OUTPUT VOLTAGES 


Switch at Low Position Switch at 


Range—KC. : High Position 
Minimum Maximum Max. Volts 
Less Than 
90- 200 1 Microvolt 2 Millivolts 0.2 
200- 400 1 Microvolt 2 Millivolts 0.2 
400-— 800 1 Microvolt 2 Millivolts 0.2 
800-— 1500 1] Microvolt 2 Millivolts 0.2 
1500- 3100 5 Microvolts 1 Millivolt 0.1 
3100- 6800 10 Microvolts 1 Millivolt 0.1 
6800-14000 20 Microvolts 1 Millivolt 0.1 
14000-25000 40 Microvolts 1 Millivolt 0.) 


TEST OSCILLATOR 


NET PRICE 


site (4 ae 


STOCK No. 9595 


FEATURES 


FREQUENCY RANGE 

The output frequency range extends 
from 90 KC. to 25,000 KC. by means of 
eight overlapping bands. This range covers 
all radio frequency and intermediate fre- 
quency line-up points of all receivers. The 
frequency range is covered entirely by the 
fundamental frequency of the oscillator, no 
harmonics being used. 


MODULATION 


A separate tube modulates the radio 
frequency output with a 400 cycle sine- 
wave voltage. Compare on your oscillo- 
eraph this modulation with your present 
oscillator. There is a panel switch for 
operating the oscillator either with or with- 
out modulation. A panel jack permits 
applying an external modulating frequency 
voltage such as a beat frequency oscillator 
or phonograph output to the R.I. signal. 


Again ...HCR LEaes 
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UNIVERSAL A. 6. BRIDGE 
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STOCK nO. 9600 


NED PRICE 
Speed up your work with this new RCA Universal Bridge. You 


COMPLETE ance—quickly and easily. Has built-in precision standards. 
With All Tubes and Standards 


MEASURES @ INDUCTANCE ... . 100 Microhenries to 10 Henries 
@ CAPACITY. .10 Micro-microfarads to 10 Microfarads 
@® RESISTANCE... . . 1 Ohm to 1 Megohm 


Accuracy ans y Omen at Full Scale 


The new RCA Universal Bridge is the latest item of Test Equipment 
offered by the RCA Parts Division for the simplification and quick 


F yo analysis of service or laboratory problems. This bridge gives a 
| SERVICE quick and accurate check of inductance, capacity and resistance 
over extremely wide ranges. These ranges include the low values 

ENGINEERS that ordinary resistance and capacity meters do not check. The 

e only additional equipment needed is a headphone for use as a 


EXPERIMENTERS null indicator. 


While many laboratories are able to make measurements of in- 


: ductance, resistance and capacitance, very few are permanently 
LABORAT ORY set up to cover the extremely wide ranges of the RCA Universal 
Bridge. A small portable bridge, having such wide ranges with 
WORKERS built-in standards, is an extremely useful piece of apparatus, re- 

a gardless of other equipment available. 
In the Service Field, the necessity for making measurements of 
MAN UF AC TURER S inductance, capacity and resistance arises every day. The addition 


of the RCA Universal Bridge to a service engineer's equipment 
lessens his work and increases the accuracy of observations. 
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- Ee can make accurate measurements (at 1,000 CPS) of the three basic 
properties of all electrical devices—inductance, capacity and resist-. 


BEAT FREQUENCY 
OSCILLATOR 


RANGE 30 - 15,000 CYCLES 


ouTPuT 


A variable frequency source of alternating cur- 
rent is a necessity for many radio service and 
laboratory uses. Fidelity measurements of 
receivers, loudspeaker testing, frequency meas- 
urements and many other applications are con- 
stantly requiring the use of a variable frequency 
A-C source. 

The RCA Beat Frequency Oscillator is ideal for 
any application requiring a source of A-C of 
frequencies ranging from 30 to 15,000 cycles 
per second. Small, light in weight, and highly 
accurate, this unit incorporates design features 
found in only the highest priced laboratory 
oscillators. 

Features of the RCA Beat Frequency Oscil- 
lator include the use of four RCA Acorn type 
tubes which greatly reduces space requirements 
and permits a more efficient component part 
arrangement. A neon lamp gives a quick means 
of checking the dial readings against the line 
frequency of 60 cycles—other checks may be 
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NET PRICE 


4 


COMPLETE WITH ALL TUBES AND 
POWER SUPPLY. STOCK No. 9633 


Uses Four New Acorn Type Tubes 


made at 120 and 180 cycles. For 50 cycles, 
reference points will be 100 and 150 cycles. The 
direct reading dial is controlled by a 5 to | 
vernier drive which permits easy and accurate 
adjustments to any desired frequency. 

The entire instrument is contained in the 
standard RCA Service equipment case, made of 
solid steel and finished in black crackle lacquer. 
The case is fitted with a leather handle and the 
entire instrument weighs only 1034 Ibs. 


APPLICATIONS 


Measuring Receiver Fidelity 
Measuring Audio Amplifier Fidelity 
Checking Transformer Frequency Characteristics 


Checking Filter Frequency Characteristics 
Making Frequency Measurements 
Stroboscopic Speed Measurements 
Testing Loudspeakers for rattles 

Testing Radio Cabinets for howl 


Stock No. 4317 


No Longer Need You 
“Peak” Receivers by Ear. 
Get an RCA Output 
Indicator 


High Sensitivity 

No burn-outs in normal use 
Has three impedances 

Use it on any receiver 
Sturdy and foolproof 


No delicate parts 


For use with any oscillator 


Attractive bakelite case 


The RCA Output Indicator is a small, compact, visual output 
indicator designed for use with an oscillator when aligning radio 
receivers. ‘The instrument consists of a tapped step-up trans- 
former, a potentiometer, a glow tube and three binding posts for 
connecting the output of the receiver to the transformer. Three 
input impedances are available, namely, 0.6 ohm, 1.5 ohms and 


4 ohms, which cover practically all receivers manufactured. 


The instrument is used by connecting it across the leads of 
the input to the voice coil of the loudspeaker. The speaker may 
or may not be connected, as desired by the user. So connected, 
the glow tube will glow when a signal is impressed on the output 
indicator. The glow of this lamp is very sensitive, following 
variations in frequency and intensity. Naturally, this provides 


a very sensitive indicator for adjusting trimmer capacitors to 


their optimum position. 


The entire mechanism is housed in an attractive die-cast 
bakelite case. 


OUTPUT INDICATOR 


OUTPUT INDICATOR 
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SPECIFICATIONS 


Dimensions - 538” x 274" x 23%” 
Weight - -  -  - 13 Ounces 
Case - Die-cast moulded bakelite 


Lamp Rating 50-60 volts breakdown 
Transformer Rating 80:1 (maximum) 


Input Impedances O to H, 4 ohms, 
O to L, 14% ohms, H to L, .6 ohm 


Potentiometer Resistance 
100,000 ohms 


NET PRICE $4.00 
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Regulated Power Unit 
TMV-118-B 


NET PRICE 


$43.59 (with tubes) 


F. O. B. CAMDEN, N. J. 


A Constant Source of “B” Voltage 
FOR 


Designers, Development Laboratories, Electrical Laboratories, 
Experimenters, Engineers, Manufacturing Tests, Production 
Inspection, Physical Laboratories, School Demonstration 
Rooms, Scientific Service Organizations, Universities, etc., etc. 


Supplies pure D.C. voltage without ripples . . . Automati- 
cally compensates for variation in load and in line voltage 
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Now You Can. °° 


@ VIBRATION PICKUP 
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STUDY VIBRATION 
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Electricall Y 


WITH THE 


By means of the new RCA Vibration Pickup, any mechani- 
cal vibration or motion may be converted into electrical 
currents of identical characteristics. If this motion is recur- 
rent in character, the resulting electrical currents may be 
presented visually on a Cathode Ray Oscillograph for study 
and analysis. The RCA Vibration Pickup, which functions 
through the piezo-electrical properties of a Rochelle Salt 
Crystal, is an instrument of great value to all physical, 
mechanical and sound laboratories. While the following list 
shows a few applications, many others will undoubtedly pre- 
sent themselves to all users. 


STOCK NO. 9649 


NET PRICE i ) @°00 SPECIFICATIONS 


OUTPUT VOLTAGE—0.25 
volt per .001 inch move- 


U & E S ment at 250 cycles. (See 


curve on reverse side.) 


A few of the many uses of this instrument are: FREQUENCY RANGE—10- 
3000 cycles (approxi- 
mately a square law 


TMV-150-A 


Study of vibration of motors or parts of motors. 


Study of vibration of remote units, such as control boxes. curve). 
VIBRATION AXIS — Right 
angles to face of pickup. 


Study of vibration of buildings and foundations. WEIGHT —8 ounces. 


Study of vibration of wings of aircraft. 


Transmission of vibration through material. DIAMETER — 3 inches. 
Checking frequency and force of air hammers. DEPTH —1” inches. 
Locating components of machine causing noise. LENGTH OF CONNECTING 


; CORD—8 feet. 
Comparing relative smoothness of several surfaces. 
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Check yout freguency 
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PIEZO-ELECTRIC 
CALIBRATOR 


STOCK No. 9572 


Give precision to your work by calibrating receivers, test oscil- 
lators and laboratory apparatus with the RCA Crystal Calibrator. 
It enables you to do a better job, guarantee the accuracy of your 
calibration and command a higher price for your work... A crystal 
oscillator, properly ground and accurately calibrated, maintains a 
more constant frequency than any other device known. The RCA 
Piezo-Electric Crystal Calibrator, which is a special crystal oscilla- 
tor with two frequency modes,each having prolific harmonics, is an 
ideal standard forall accurate calibration work. Useitfor better work. 


NET PRICE . 5 COMPLETE WITH 
CRYSTAL, TUBE and 


POWER SUPPLY 


CHECKS FREQUENCIES FROM:— 


100 KC TO 20,000 KC IN 100 KC STEPS 
1000 KC TO 50,000 KC IN 1000 KC STEPS 
GUARANTEED ACCURACY 0.05 PERCENT OF 100 KC AND 1000 K C 


-O"+ 


SOV.FORDCONLY LO WI 
CE MOUE inte’ 100KC+—1000 KE 


VIEWED FROM BACK 
Schematic Diagram 


INDIVIDUAL CRYSTAL CALIBRATION 
AND TEMPERATURE AT WHICH MADE. 
FURNISHED WITH EACH INSTRUMENT. 
ACCURACY—2 PARTS IN 1 MILLION. 


Schematic diagram of RCA Piezo-Electric Calibrator 
showing values of parts and internal connections. 
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RCA BEAT 
OSCILLATOR 


AND YOUR PRESENT 
SHORT WAVE RECEIVER 


With this instrument attached to a short wave super- NET 50 STOCK 
heterodyne home receiver, anyone can listen to the many PRICE B No. 9606 
continuous wave code signals that would otherwise be 


inaudible. Also useful for tuning any weak signal by 
the sensitive “birdie”? method. 


ah : “7 5 fications 
*% The RCA Beat Oscillator is a compact, un-modu- Specificati 


aya F Bs % CIRCUIT. Electron-coupled, having excel- 
lated C-W oscillator hay ing a frequency range from lenetrenucree aur 


415 ke. to 700 ke. It is designed to be used for the —_&% FREQUENCY RANGE. 415 ke. to 700 ke. 
beat reception of continuous wave signals on either * RADIOTRON REQUIRED. 1 RCA-58 or 
1 RCA-6D6 (not included). 


short wave or broadcast type receivers. Such recep- jc CONTROLS. Fine frequency adjueeneme 


tion is accomplished by the beat oscillator hetero- emma SNe 

. A 4 5 3 % SIZE. Height, 7 inches; width, 234 inches; 
dyning the intermediate frequency signal, thereby length, 7 inches. WEIGHT: 2 pounds. 
creating an audio signal which is readily heard in 
the earphones or loudspeaker of any home receiver. steno Teg 
A vernier adjustment, for controlling the frequency, : i: ee ie: 
or pitch, of the beat note, is fitted with a long | | peel: 
handle, thus permitting fine adjustments. The os- a Eames wep 
cillator may be operated with receivers using either omy en = 


2.5-volt or 6.3-volt tubes, and is provided with easily we 
attached terminals for obtaining plate and filament 
supply from the receiver. 


RCA MANUFACTURING CoO.,, INC.., CAMDEN. NEW JERSEY. U.S. A. 
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HOW YOUR customers 

how to broadcast records 
to themselves with the RCA 
Phonograph Oscillator. Pos- 
sessing all the appeal of a 
distinct novelty, but with 
RCA practicability and du- 
rability built in, the RCA 
Phonograph Oscillator will 
prove popular with Service En- 
gineers and receiver owners. 


A miniature “rwadsad Melon 


for every receiver...profits for Service Engineers! 


RCA Phonograph Oscillator 


For the Service Engineer: For 
the Service Man the RCA _ Phono- 
graph Oscillator does two things. It 
makes additional profits for him 
through the sale of additional equip- 
ment and solves one of his toughest 
problems in phonograph moderni- 
zation work. The output from the 
pickup coil modulates the oscillator 
which is coupled to the antenna of 
the receiver. This modulated signal 
is tuned in on the receiver just like 
any broadcasting station. 


Only a few minutes are required to 
attach the RCA Phonograph Oscil- 
lator. No struggle is involved to get 
the grid bias right; no circuit changes 
to make; no impedance matching. 
Just a few simple connections are 
necessary, for which directions are 
supplied with the equipment. 


For the Receiver Owner: The RCA 
Phonograph Oscillator provides a min- 
iature broadcasting station for every 
receivcr-owning home. Its fidelity 
of record reproduction is limited only 
by the qualities of the receiver to 
which it is attached. It enables the 
owner to hear his favorite artists when- 
ever he wants and as often. 


With the rapidly reviving interest in 
record reproduction, and low-priced 
Bluebird records now within the 
reach of all, a tremendous field for 
profits awaits the alert Service Man. 


This unit presents one more RCA 
profit maker for Service Engineers— 
one more trouble saver. Watch for the 
announcements of new, interesting, 
money - making, labor - saving devices 
that RCA Parts Division Engineers 
are developing now. Keep in touch 


with your RCA Parts Distributor. 


Stock No. 95954, List Price, (without tube) $9. es. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
17 


Another RCA Antenna Leader... 
RCA Spiper-Wes Antenna System 


...@ transoceanic communications type antenna for the home 


List Price 


‘B95 
@ Ee 
Stock No. 9685 


Combining its experience in 
transoceanic communications work 
with its knowledge of home re- 
ceiver requirements, RCA has pro- 
duced a remarkable new antenna 
system. This antenna, which is 
known as the RCA Spider-Web 
Antenna, consists of a series of 
doublet antennas and an improved 
transmission line to the receiver. 
It is so constructed that additional 
doublets may be added to increase 
the frequency range to 70,000 K.C. 
(4 meters). More stations, less 
noise on the short-wave bands and 
an extremely wide frequency range 
are built-in characteristics of this 

remarkable new antenna. 


Only with the RUA Spiner-Wee Antenna 
do you get all of these features........ 


@ FULL FREQUENCY COVERAGE-The @ LESS NOISE—The balanced doublets and 


RCA Spider-Web Antenna System gives transposed transmission line eliminate all 
excellent signal pickup over the frequency pickup on the lead-in in the short-wave 
range from 140 to 23,000 kc. By adding the bands. This greatly reduces man-made 
Stock No. 9689 High Frequency Kit, List static (noise) from automobiles and electri- 
Price $1.50, the range is increased to 70,000 cal devices that mar short-wave reception. 


kc. with full noise reduction. This feature 


is especially important because of the in- F 
creased frequency range of modern all- @ MORE STATIONS—A multiple doublet of 


wave receivers. The high frequency kit unique design insures greater signal pickup 
may be added at any time, not necessarily in every receiving band. You'll hear many 
when the antenna is first installed. stations not previously heard. 


@ FACTORY ASSEMBLED—Complete sold- @ STURDY CONSTRUCTION - Use of seven- 


ering and assembling make it possible to strand No. 22 wire and a truss-type mechan- 
erect the antenna in a few minutes after ical design insures the Strength necessary 
providing supports. to withstand severe winter weather dis- 


turbances, in- 
cluding heavy 


@ SMALL SPACE REQUIRED—A span of ice formation. 
38 feet and a vertical clearance of 12 feet The illustra- 
are the entire space requirements of the tion shows one 
RCA Spider-Web Antenna. You'll find it of these instal- 
easy to install in almost any location. Be- lations at Cam- 
cause double-supports are eliminated, it is den, N. J., dur- 
considerably easier to install than the for- ing the severe 
mer double-doublet antenna systems. winter of 1936. 
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OTHER RCA ANTENNA SYSTEMS 


RCA RK-40 and RK-40A ANTENNA 


The new RCA RK-40 and RK-40A Antenna are simplified antenna 
Systems designed to reduce the time and labor required for antenna 
installation in the most difficult of locations. It is merely necessary 
to attach each end to supports and make connections to the receiver. 
The time and money saved by installing this easily erected antenna 
means more business and more profits for you. The low price enables 
you to sell it to customers of more modest incomes. RK-40—Stock No. 
9631—For all receivers. RK-40A—Stock No. 9631A—For 1937 RCA 
Victor receivers. Does not have receiver coupling unit. Otherwise 
same as RK-40. 


RK-40-$5.75 
RK-40A—$5.00 


RCA DE LUXE STORE ANTENNA 


The RCA De Luxe Store Antenna reduces man-made static on both short- 
wave and standard programs, besides picking up weak foreign stations 
seldom heard on ordinary antennas. By means of a unique switching 
arrangement, the antenna may be instantly connected to any one of four 
receivers merely by rotating a selector switch knob. 


Net Price $10.80 
Stock No. 9580 


THE INLANTENNA 
So 


RCA DI-POLE AUTO ANTENNA 


UNIVERSAL TYPE 
All Cars except Oldsmobile 
Stock No. 12322 


List Price $5.50 
OLDSMOBILE TYPE 


Oldsmobile Cars Only 
Stock No. 12328 


List Price $6.00 


The Inlantenna is a high quality, double running 


Stock No. 9605 
List Price $2.60 


puusTABLe 
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The RCA Di-Pole Auto Antenna is an entirely new 
development in automobile antenna design. It’s easily 
and quickly installed on any car, gives efficient pickup 
from stations, and eliminates all ignition-noise pickup 
by the antenna. It gives excellent results on the new 
metal top cars and older cars not having roof antennas. 


board type auto antenna, especially desirable for install- 
ing in metal top cars at locations where broadcast sig- 
nals are generally weak. It is easily installed, comes 
complete with all fittings and is furnished in two types 
as listed. The Inlantenna is an ideal accessory to sell 
with all auto radio installations. Build up your volume 


Recommend it to your customers. with this accessory. 


RCA AUTO ROOF ANTENNA 


For use in cars which have no built-in antenna or when the factory- 
installed antenna does not give satisfaction. Makes a neat job at small 
expense. Easily installed, being simply pinned to the inside fabric of the G 
car roof with six safety-pin type fasteners that come with the antenna. 

Size 11 inches by 32 inches. 


List Price $1.50 
Stock No. 7622 


(We 3) RCA PARTS DIVISION 


RCA MANUFACTURING CO., INC., CAMDEN, NEW JERSEY. U.S. A. 
A, RCA device 
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RCA 
AUTO-TOPTENNA 


LIST $500 


PRICE 


Stock No. 9792 


FEATURES 


1. Fits all cars (coupes, coaches, sedans) 
2. Simple installation—no drilling in steel top 


3. Streamline design adds beauty to any automobile 
4. Triple-chromium plated. Molded bakelite 


insulators 

5. Can be removed without mutilating car. (Chrom- 
ium button furnished to restore cowl if antenna 
is removed from car). 

6. Eliminates wheel static and motor noise 

7. Special cement furnished for suction cups 

8. Installations not affected by climatic conditions 


A special shielded fitting is included to cover the inside ter- 
minal of the RCA Toptenna. This insures perfect shielding and 
prevents the possibility of noises being picked up by the 
antenna terminal inside of the cowl. 


Auto ANTENNAS 
AND ACCESSORIES 


RCA 


AUTO-RODTENNA 


LIST $350 


PRICE 
Stock No. 9793 


FEATURES 

1. Quick installation—usually less than 5 minutes. 
No drilling required 

2. Attaches to hinge pin of any car 

3. Triple-chromium plated with molded all-weather 
rubber insulation. Attractive in appearance 

4. Extremely efficient for maximum signal pickup 

5. Eliminates wheel static and motor noise 

6. One model fits all cars 

7. Extremely flexible—guaranteed not to break 


EASE OF INSTALLATION 


It is merely necessary to remove the hinge bolt on either side 
of the car, attach the RCA Rodtenna, and return the bolt 
for a complete installation. No drilling or cementing to top 
necessary. Lead-in goes through door opening. 


RCA DI-POLE AUTO ANTENNA usr price *2°° 


Stock No. 9605 


The RCA Di-Pole Auto Antenna is an entirely new development in automobile antenna 
design. It's easily and quickly installed on any car, gives efficient pickup from stations,and 
eliminates all ignition-noise pickup by the antenna. It gives excellent results on the new 
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DEMONSTRATE THESE AIDS... 
to your Hard-of-Hearing Prospects 


STOCK NO. 9754 


RCA Sonotone Air Conduction 
Unit—A diaphragm type unit, held 
to the ear by means of a lorgnette 
handle. For those who can use or 
prefer the air conduction type of hear- 
ing aid. Complete with handle. 


List Price dy Bel 


STOCK NO. 9751 


RCA Sonotone Bone Conduc- 
tion Unit—A scientific unit which, 
when held against the bone behind 
or in front of the ear, transmits the 
program by means of vibration direct 
to the auditory nerve, thereby ena- 
bling those with defective ear drums to 
hear satisfactorily. Complete with Slid- 
ing Type Volume Control. 


List Price 0900 


STOCK NO. 9752 


RCA Sonotone Lorgnette Han- 
dle—A beautiful black and gold- 
plated unit of adjustable length from 
AV inches to 6% inches. For holding 
the RCA Sonotone Bone Conduction 


Unit. 
List Price ‘400 


ae 
Order prom 


YOUR 
RCA PARTS 


DISTRIBUTOR 
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STOCK NO. 9753 


RCA Sonotone Headband—An 
inconspicuous headband for holding 
the Bone Conduction Unit. Enables 
one to have both hands free for other 
activities. 


List Price $00 


STOCK NO. 9715 


RCA Earphone Adapter—A 
special unit complete with 36-inch 
cable and terminal block for attach- 
ing to the voice coil of any radio set. 
Matches the impedance of the Sono- 
tone units (40 ohms) to that of the 
voice coil. Has three positions—one 
for radio alone, one for both Sono- 
tone and radio, and one for Sonotone 


alone. 
List Price e950 


UNIVERSAL AUDIO TRANSFORMER 


for interstage audio transformer replacements 
in all radio sets and power amplifiers 


STOCK NO. 9632 
LIST PRICE $2.00 


any type of chassis. 


SPECIFICATIONS 


Now, with the new RCA Universal Audio Transformer, 
you can make all interstage transformer replacements with 
a single unit. No need to carry more than this one trans- 
former for any job that may occur. 
tapped primary and a center tapped secondary for connect- 
ing either from or to any single or push-pull stage. Has 
proper step-up ratio and is easily and quickly mounted on 


It contains a center 


TO PLATE. PUSH-PULL. TO GRID PUSH-PULL 
OVERALL SIZE—2” x 23%” x 27%"”—Shielded black finished OR SINGLE. OR TO -C SINGLE. 
case—Vacuum wax impregnated. 
FREQUENCY RESPONSE—30—10,000 cycles. r+ ate 
TURN RATIOW— Primary to Secondary 1:3 overall. a A alt ee 
PRIMARY CURRENT—10 milliamperes D.C. (maximum). aA PLATE Push-puLt "0 GRID PUSH-PULL 
PRIMARY CONNECTIONS—Primary connects to any single OR TO +B SINGLE OR SINGLE 


or push-pull triode, such as O1A, 26, 27, 30, 37, 55, 56, 76, 85, 6C5 CONNECTION DIAGRAM 


or others of similar plate impedance. Secondary, to any single or 
push-pull stage regardless of tube type. 


RCA UNIVERSAL OUTPUT TRANSFORMER 


for output transformer replacement in all sets 


® One transformer for exact matching of all output tubes (either 
single or push-pull) to all dynamic loudspeakers. (Covers voice- 
coil impedances from 1 ohm to 15 ohms.) 

® Universal mechanically as well as electrically. Angle bracket 
with slots for easy mounting on either chassis or loudspeaker frame. 
® Silicon steel core eliminates possibility of damage from mechani- 
cal shock or from temporary electrical overload. 

® Tinned soldering terminals for quickly attaching tube and 
speaker leads. 

® Baked varnish impregnation gives protection against normal 
climatic conditions. 


SPECIFICATIONS 


Size—Standard Model—234” x 21%4” x 2”. 
Cased Model—234” x 23%” x 3”. 
Voice Coil Impedances—1 to 15 Ohms. 


337, 0.370 ; Ohms, 
a PEN Maximum Working Potential—500 Volts. 
PRIMARY TARE pee treet (each tube)—55 
CONNECTION DIAGRAM Frequency Range—30 to 10,000 Cycles. 
22 


Primary Load Impedances—1,000 to 20,000 


Stock No. 7852 
List Price $2.00 


TROPICAL MODEL 


special impregnated model 
in ashielded case gives absolute 


protection under severe tropical 
conditions. 
Stock No. 7853 
LIST PRICE $2.35 
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Stock No. 9551 
List Price $5.50 
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Stock No. 9552 
List Price $6.00 


FOR 10-12-TUBE SETS 


A heavy-duty transformer 
capable of handling the larg- 
est of standard receivers. 
Heavy core, high voltage 
plate winding, removable 
end-bells and rugged con- 
struction make this a trans- 
former capable of meeting 
all severe requirements. 


« 


FOR CLASS B SETS 


Exceptionally high (475/475) 
voltage plate winding and 
high current carrying capac- 
ity make this a transformer 
suitable for Class “B” output 
amplifiers. Good regulation 
and RCA features make this 
an exceptional value. 


Stock Nos. 9551, 
9552 and 9553 


stock of only four transformers. 


FOR 5-9-TUBE SETS 


The most popular of the 
RCA Universal Transform- 
ers because it fits the great- 
est number of receivers. A 
quality transformer you can 
use on receivers of many 
types and manufacture. 
Works on both 2.5 volt and 
6.3 volt sets. 


FOR 4-TUBE SETS 


A high quality small trans- 
former for midget four-tube 
receivers. Incorporates the 
high quality features needed 
for a transformer of this 
type. Has good regulation 
and minimum size. Connec- 
tions made with long leads. 


Stock No. 9556 


UNIVERSAL POWER TRANSFORMERS 


FOR SETS USING BOTH 6.3-VOLT AND 2.5-VOLT TUBES 


Now service engineers can install true RCA quality in 
replacement power transformers for almost any make or 
model of a-c set manufactured to date and do so from a 
The new line of four 
types of RCA Universal Power Transformers is priced 
surprisingly low, yet has really universal mounting 
brackets, removable end-bells, wide range of windings 
and is truly universal both electrically and mechanically. 
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Stock No. 9553 
List Price $4.75 
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Stock No. 9556 
List Price $2.00 


RCA PARTS DIVISION 


RCA MANUFACTURING CoO., INC., CAMDEN, NEW JERSEY. U.S.A. 


An RCA Service 


You can save 


F Camel's Harr Brush, 


RCA Cabinet |Raiia 
Refinishing Kit [J 


~ Analine ele 
for color in shella 

OU won't call in the cabinet refinisher nearly ope 
so often after you get the RCA Cabinet 
Refinishing Kit. 


refinishing job with it, but you can do most of 


OF course you cant do every 


The RCA Cabinet Refinishing Kit 


them—saving time and money on every job. It’s 


the little touch-up jobs that occur most often any- 


Can Refco Oil 
Can Valvoline 
Can Tripoli 


Assortment Sand 
Paper 


Assortment Stick 
Shellac 


Pkgs. Aniline Stain 


Powders 
Touch-up Brush 
Spatula 
Rubbing Block 


Instruction Sheet 


how. Someone in the 
shop lays a hammer on 
the cabinet; a button on 
the truck driver's coat 
scratches it in delivery; 
or perhaps it has been 
marred in home demon- 
strations or while on dis- 
play in the dealer's store. 
But whatever the cause, 
you have the remedy at 


hand for use. 


does not contain all the material you 
will need for every job. For example, 
it does not contain lacquer, or alamp 
But things 
like that are obtainable anywhere. 
Only the hard-to-obtain things have 
been included; the items you would 


for heating the spatula. 


have to run all over town to get, if 
obtainable at all. 


Packed in a durable leatherette 
case, measuring 924" x 434" x24", it 
opens like a purse. Stock No. 9546. 
Net to Service Engineers $2.90. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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a 
an RCA CATHODE RAY TUNING INDICATOR 


| por all receivers 
List Price 


STOCK NO. S688 


Co ntents of Kit Now you can install a genuine RCA Cathode Ray Tuning 


Indicator, just like the famous RCA Magic Eye, in almost 
1 RCA 6E5 Electron-Ray Tube 


1 Socket complete with 24-inch cable 


any receiver having an automatic volume control. By 


means of this complete kit of parts, installation work is 


| Tubemounting clamp and bracket assembly but a matter of moments—just drill one hole, install 
1 Eye-T tch 
a three screws and make a few connections. 
2 Mounting bushings 
. . Always carry an RCA Cathode Ray Tuning Kit to show 
2 Mounting screws complete with nuts and 


to your customers. You'll make a sale almost every time 
washers 


1 Clamp screw complete with nut and lock because everybody wants one. Ask your RCA Parts 
washer Distributor for details of this and other RCA money- 


1 Rubber gasket making accessories. 


TYPICAL CONNECTIONS OF RCA CATHODE RAY TUNING KIT 


TABLE MODELS 


ie 


MODEL T 9-10 


MODEL 4T MODEL 4X MODEL 4X3 


MODEL 4X4 MODEL 5BT MODEL 5T 
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TABLE MODELS 


MODEL 514 MODEL 515 MODELS 5X & 5XA 


MODELS 5X4 & 5XA4 


MODELS 6BT, 6BT6, & 6T MODEL 6712 MODEL 6110 


MODELS 7T & 7X MODEL 7X1 MODELS 8BT & 8BT6 
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TABLE MODELS 


MODEL 8T MODEL 8T2 MODEL 8T10 


MODEL 8711 MODEL 9T MODEL 10T 


MODEL 10711 
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CONSOLE MODELS 


MODELS 6BK & 6BK6 MODELS 6K & 6K1 MODEL 6K2 


MODEL 6K10 MODEL 7K 


MODELS 8BK & 8BK6 MODEL 8K MODEL 8K1 
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CONSOLE MODELS 


MODEL 9K 


MODELS 9K10 & 10K11 MODEL 10K MODEL 13K 


MODEL 15K 
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MODEL 5U 


MODEL 


7U 


RADIO-PHONOGRAPH COMBINATIONS 


MODEL R-99 MODEL D 8-28. 


MODEL 7U2 MODELS 8U & 8U2 
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RADIO-PHONOGRAPH COMBINATIONS 
AUTOMOBILE RECEIVERS AND AMATEUR RECEIVER 


MODEL 9U2 MODEL 15U 


MODELS 5M & 6M MODEL 6M2 


MODEL 0-1 MODEL ACR-175 
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NOTICE 


ALL PRICES QUOTED IN THIS 
BOOK ARE SUBJECT TO 
CHANGE WITHOUT NOTICE 


INSTRUCTION BOOK 


for the 


ACR-175 


PART I—INTRODUCTION 


1. General 


This new Amateur Receiver covers a range of 
500 to 60,000 kilocycles and is adapted for c-w re- 
ception. It embodies the latest features of design 
and construction including: the most reliable and 
stable circuits; new metal tubes; calibrated beat- 
frequency oscillator; crystal filter; and sensitivity 
control, with calibrated indication of signal input 
when used in connection with the electron-ray-tube 
tuning indicator. The sensitivity and selectivity of 
this instrument, together with its frequency sta- 
bility and reliability, open to the listener an actual 
field of reception covering practically all communi- 
cations available on the air. 


This book should be studied carefully, so that 
you may learn how to make full use of this in- 
strument and keep it in its optimum operating 
condition. 


2. Special Features 


The use of the most recent dependable electrical 
developments in receiver design are evident from 
an inspection of the schematic circuit diagram 
(Fig. 3,) and the chassis wiring diagram 
(Fig. 6). The new metal tubes provide 
particularly effective shielding as well as minimum 
terminal spacing and short connecting circuits. 


Nine controls on the front of the instrument give 
complete front panel adjustment. The Calibrated 
Sensitivity Control or Signal Input Control pro- 
vides for direct measurement of input signals in 
terms of an absolute value, the microvolt, thus 


affording a means of giving accurate signal strength 
reports. An AVC Switch allows one to dispense 
with the use of the Automatic Volume Control 
when desired. The Tuning Control operates on 
reduction ratios of 20:1 and 100:1, enabling one 
to make either rapid or unusually fine adjustments 
for precise tuning. The Crystal Filter in the first 
i-f stage provides single-signal reception with an 
unusually high degree of selectivity. The adjust- 
able Selectivity Control is a means of obtaining 
various degrees of selectivity with or without a 
rejection dip. The Electron-Ray-Tube Indicator 
fulfills the dual function of measuring signal input 
and aiding in precise tuning. 

The Beat Oscillator is equipped with two con- 
trols, an “on-off” switch and a calibrated Hetero- 
dyne Control with induction tuning, which effec- 
tively governs the pitch. The shield enclosing the 
entire beat-oscillator circuit enables the listener to 
operate the set with freedom from undesirable 
beat notes due to harmonics. Code messages and 
other continuous wave transmissions, as well as 
modulated signals of very low strength and those 
with the carrier not modulated continuously, are 
all clearly brought through by proper manipula- 
tion of the beat oscillator controls. 

Each instrument is carefully tested and _ cali- 
brated before leaving the factory. _ 

The Loudspeaker is a separate unit attached to 
the chassis by means of a cable with a six-prong 
plug-in connection. It is mounted on a small baffle 
with easel supports. Holes are provided for mount- 
ing on a larger baffle when high-quality reproduc- 
tion is required. 


PART II—ELECTRICAL SPECIFICATIONS 


3. Tuning Range 


Band Limits 


500-1,690 
1,690-6,200 
6,200-15,450 
15,450-60,000 


4. Circuit Data 


Circuit.—Superheterodyne with beat-frequency 
oscillator for c-w reception, crystal filter, automatic 
volume control, electron-ray indicator with cali- 
brated signal input (sensitivity) control, and class 
A pentode output system. 


- 


Band 
ae 
A 


5) 


Band Services 


600-176 

176-48.4 
48.4-19.6 
19.6-5 


Ships—Standard Broadcast 

160 and 80 m. Amateur—Police—Aviation 

40 and 20 m. Amateur—S-W Broadcast 

10 and 5 m. Amateur—Police—S-W Broadcast 


Intermediate Frequency. 
resonator )—460 kilocycles. 

Power Output.—2 watts (undistorted) ; 44 watts 
maximum. 

Loudspeaker. — (separate unit) — Electro- 
dynamic 8-inch (voice-coil impedance 24 ohme at 
400 cycles). 


(includes crystal 
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Tubes 
RCA-6K7—Radio-Frequency Amplifier. 
RCA-6L7—First Detector. 
RCA-6J 7—Oscillator. 
RCA-6K7—Intermediate-Frequency Ampli- 
fiers. 

RCA-6H6—Second Detector and A.V.C. 
RCA-6J 7—Beat-Frequency Oscillator. 
RCA-6F5—Audio-Frequency Amplifier. 
RCA-6F6—Power-Output Amplifier. 
RCA-5Z4—Full-Wave Rectifier. 
RCA-6E5—Tuning Indicator. 

See diagram on label inside cabinet for locations 
of tubes and grid leads. 

Power-Supply Ratings.— See rating symbol on 
chassis. 


DH He 


fl et es et 


Frequency 
Symbol V oltages (cycles) 
B 105-125 25-60 
C 100-130; 140-160; 195-250 40-60 


As shipped from the factory, rating “C” instru- 
ments are connected for 225-250 volts unless promi- 
nently specified otherwise on instrument. Any of 
these, however, can be converted for operation at 
100-117, 117-130 or 195-225 volts when required. 
Three taps are provided on the primary of the 
power transformer, a diagram of which is given in 
Figure 8. All taps are brought out to a terminal 
board on the top of the.transformer and conver- 
sion can be made without removing chassis. 


Power Consumption.—110 watts. 


5. Antenna 


A most important factor in good reception- is the 
antenna. Both “noise reducing” and “directional” 
properties as well as a definite “length” to suit the 
signal frequency are essential antenna require- 

33 FT. 33 FT. 


STANDARD DOUBLET TRANSFORMER 


(a) Single Doublet Antenna for 40 Meter Band 


33 FT. SSint: 


30 (APPROX.) 


TRANSMIS SION 
LINE 


TO 
STANDARD DOUBLET TRANSFORMER 


(b) Double Doublet Antenna for 40 and 20 MeterBands 


ments for good reception. A special system or one 
of multiple antennas of the single-wire or doublet 
type is therefore necessary. The RCA Double- 
Doublet antenna system consists of two doublet 
antennas having different lengths and therefore 
different resonance characteristics. They are inter- 
connected so that one will compensate for the 
weak points of the other throughout the inter- 
vening frequency range. A Triple-Doublet system 
of lengths cut to suit individual requirements will 
give still better results. Be sure to obtain the latest 
information on RCA Antennas. Dipole lengths, as 
listed in the following table, connected with the 
coupling transformers specified, are recommended 
for the respective amateur bands. 


Length 
Band _ each side} Coupling Transformer 


160 Aircraft Doublet M.I. 5782 


Aircraft Doublet M.I. 5782 
Standard Doublet 4743 
Standard Doublet 4743 
Standard Doublet 4743 


Standard Doublet 4743 

The triple- or double-doublets are most easily 
applied to those bands for which the same coupling 
transformer can be used. For example, a double- 
doublet with an aircraft type coupling transformer 
would be best for 160 and 80 meters, or with a 
standard transformer on 40 and 20 meters, but not 
with either transformer on 80 and 40 meters. 

Proper cross connections must be made on all 
dipole systems as illustrated in Figure 4. 

Standard RCA Transmission Line should be 
used. Lengths are not critical for the above res- 
onant antenna conditions. 


130 FT. 130 FT, 


SS, 30°(APPROX.) 


TO 
AIRCRAFT DOUBLET TRANSFORMER 


(C) Double Doublet Antenna forl60 and 80 Meter Bands 


STANDARD DOUBLET TRANSFORMER 


(d) Triple Doublet Antenna for40,208 10 Meter Bands 


Figure 4—Dipole Antenna Crossover Connections. 
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Figure 5—Selectivity Control Curves.—Crystal Filter. 
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PART III—OPERATION 


6. Controls 


controls are located upon the front panel 


and are identified by adjacent markings. 


(a) Power Switch and Tone Control. 


The 
first control on the left is a five-position 
knob operating the a-c line power switch, 


‘high-frequency tone control (“Bass”), full 


tone range contact (“Music”), low-frequency 
tone control (“Speech”), and “Stand-by” 
switch, in the sequence given as the knob is 
turned in a clockwise direction. Power is 
“off” with this knob in its fully counter- 
clockwise position. The “Bass” position 
eliminates “highs” and therefore emphasizes 
low tones. It reduces static interference due 
to restriction of the audio response range. 
The “Music” position gives full tone range 
reproduction. The “Speech” position re- 
duces the “lows” and emphasizes the high 
tones, thus clarifying “boomy” voice recep- 
tion. The “Stand-by” position disconnects 
all plate and screen grid tube-supply volt- 
ages but leaves the filament supply turned 
on to keep the receiver “warmed up” and 
ready for instant operation. It also illumi- 
nates the “Stand-by” lamp on the left-hand 
side of the dial. The “Stand-by” is of spe- 
cial use for eliminating the clicks or thumps 
of the telegraph transmitter, for preventing 
acoustical feed-back from a phone trans- 
mitter, or an adjacent transmitter from 
blocking the receiver. 

Signal Input Control.—The second con- 
trol from the left rotates on a scale cali- 
brated from 1 to 10,000 and its setting indi- 
cates the strength in microvolts of any sig- 
nal delivered to the receiver, when its ad- 
justment. is made in conjunction with the 
electron-ray tube [see next paragraph (c) |. 
This control is calibrated on a logarithmic 
scale by means of a series of dots. The 
markings are labelled for the major settings 
only, and the points between these major 
markings represent respectively two and five 
times the lower indicated value as the knob 
is turned in a counter-clockwise direction 
(1, 2, 5, 10, 20, 50, 100 — --). 
Electron-Ray-Tuning Tube.—The green 
illuminated Electron-Ray-Indicator Tube 
(RCA-6E5) at the right-hand side of the 
dial near the top of the front panel is a 
visible guide to precise tuning. The deflec- 
tion of the electron stream by the signal 
voltage causes a narrowing of the darker 
sector. Maximum deflection, (i. e., when the 
area of the light sector is at a maximum) 
indicates that the receiver is tuned to exact 
resonance. 

- Since the electron-ray tube gives a reading 
of signal strength (at the 2nd detector) it is 
used in conjunction with the Signal Input 
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(e) 


Control to measure signal input. Tune sig- 
nal to exact resonance, as just described. 
Rotate the Signal Input Control counter- 
clockwise to reduce the voltage on the elec- 
tron-ray tube. The point at which a slight 
deflection (1/64-inch) of the dark sector in 
the electron-ray tube occurs is the value in 
microvolts of the signal input to the re- 
ceiver. For code reception the correct set- 
ting of the Signal Input Control to measure 
signal input is that at which the light green 
area just commences to flicker. 

When measuring signal strength in micro- 
volts it is immaterial whether AVC control 
switch is “on” or “off.” 

The calibrated signal input scale reads 
microvolts direct for the 160, 80, 40 and 20 
meter amateur bands. For the 10 and 5 
meter bands, multiply the reading by 10 to 
obtain microvolts. 

The absolute accuracy of signal input 

values depends upon the sensitivity of the 
receiver. This is determined by accuracy of 
alignment, condition of tubes, value of line 
voltage and similar factors. Relative read- 
ings between two or more stations of dif- 
ferent signal strengths always give depend- 
able results for comparison. Signal input 
measurements are also useful for making 
tests on different types of antennas, for re- 
porting improvements to transmitters at 
distant amateur stations, and for making 
charts of signal strength variations. 
The Selectivity Control introduces the crys- 
tal filter into the i-f circuit for single-signal 
reception of c-w telegraph or telephone 
transmission. Crystal phasing is performed 
by means of an air-trimmer capacitor. In its 
midway position marked “Max.” the crystal 
circuit is balanced and maximum selectivity 
is obtained. This setting is characterized by 
minimum background noise. In the extreme 
clockwise position the crystal is short cir- 
cuited by means of the crystal switch. Other 
positions broaden the crystal selectivity 
curve on one side of resonance and cause a 
rejection dip on the other side. They are 
useful for phone reception through severe 
interference. 

NOTE—The Tone Control should always 
be turned to “Speech” when the Crystal 
Selectivity Control is in use. This reduces 
the “lows” which cause instability and flut- 
ter under conditions of extreme selectivity. 

Four curves are given herewith which 

illustrate the effect of the Crystal Selectivity 
Control. (See Figure 5.) 
The Automatic Volume Control Switch 
eliminates automatic-volume-control action 
in order to obtain best reception of slow- 
speed code transmission and to avoid 
thumping. 
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(f) The Tuning Control is a double knob. The 


(g 


(i) 
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section for rapid tuning is adjacent to the 
receiver panel and has a speed reduction 
ratio of 20:1. The second section, in front 
of the latter and on the inside shaft, is for 
precise adjustment and has a speed reduc- 
tion ratio of 100:1. The combination of the 
high ratio tuning drive and the vernier- 
index dial make precise and easy tuning 
readily attainable. 

The Range Selector selects any one of the 
four scales of which the frequency limits 
are tabulated under “Electrical Specifica- 
tions-Tuning Range” (Section 3). The let- 
tered dial scales correspond to the lettered 
Range Switch positions. 

The Volume Control is connected in the 
audio-frequency circuit and increases the 
output level with clockwise rotation as indi- 
cated. It alone is used to regulate volume 
when the Automatic Volume Control is 
switched “on.” However, with the AVC 
switch “off,” the Signal Input Control must 
be used as well, in order to prevent over- 
loading of the Second Detector. 


The Beat Oscillator Switch serves to inter- 
rupt screen and plate-supply voltage to the 
beat-frequency oscillator tube. The beat- 
oscillator stage can be rendered inoperative 
at any time, but, since the filament remains 
heated continuously, is ready for instan- 
taneous operation. 


The Heterodyne Control governs the beat- 
oscillator output frequency over a limited 
a-f range by means of an iron-core solenoid 
adjustment (induction tuning) within the 
beat-oscillator tuning coil. It is calibrated 
in kilocycles on either side of the normal 
resonant position (zero beat). In order to 
obtain a beat note of a desired frequency 
it is first necessary to tune the receiver to 
zero beat with the Heterodyne Control set 
at “0,” and then to rotate the Heterodyne 
Control to the desired a-f setting. 

NOTE—lIt is important that the “0” posi- 
tion on the Heterodyne Control scale corre- 
spond exactly with the crystal frequency. 
The proper method of setting is given under 
Service, Section 12. 

For c-w reception this control should be 
set at the desired beat frequency which may 
be on either side of the “0” position. The 
human ear is most sensitive at frequencies 
between 500 and 1500 cycles and settings of 
this order should therefore be made. The 
Selectivity Control then turned to “Max.” 
has the effect of almost completely sup- 
pressing any audio-image which may be 
produced by a station at a frequency a 
few kilocycles removed from that of the de- 
sired station, causing a beat of nearly equal 
pitch. The curves (Figure 5) make this 
apparent. With the Crystal Selectivity Con- 


trol in an intermediate position, adjustment 
and tuning may be made to place in the 
“rejection dip” an interfering station within 
a few hundred cycles of the desired one. 
The required beat-note is then obtained by 
adjustment of the Heterodyne Control. The 
higher the beat-frequency used the greater 
is the audio image. 


The Phone Jack is on the left end of the 
cabinet. When a phone plug is inserted in 
this jack, it simultaneously connects a re- 
sistance load across the secondary of the 
output transformer in place of the voice coil 
of the electrodynamic loudspeaker. It also 
connects the phones across the plate circuit 
of the output tube, a blocking condenser 
being used to isolate the d-c voltage. The 
loudspeaker field which is employed as a 
filter for the rectifier stage, still forms an 
active part of the circuit when using head- 
phones. By inserting the phone plug part 
way in the jack both headphone and loud- 
speaker signals may be obtained. The loud- 
speaker is connected to the chassis by means 
of a cable and plug. 


7. Dial 


The Tuning Dial is of the airplane type, semi- 
transparent, illuminated, and clearly marked. It 
incorporates a mechanical band-spread system with 
two vernier scales (outside and central), particu- 
larly suited to amateur or other work where pre- 
cise logging is required. The four main scales are 
plainly marked with their respective letters—A, B, 
C, D—and are calibrated directly in megacycles. 
The amateur bands are shown by solid arcs on the 
B, C and D scales, together with meter markings 
in heavy type. The standard and short-wave broad- 
cast bands are indicated by an additional shading 
line. 

The two vernier scales mentioned above are 
known as the vernier and vernier-index scales, the 
former being fully circular and the latter semi- 
circular. 

It will be observed that the vernier scale is 
graduated from “0” to “100” and traversed by the 
long single-ended red pointer, and that the vernier- 
index scale is graduated from “0” to “9” and tra- 
versed by the short double-ended black pointer 
used for the main frequency scales. The red 
pointer makes one complete revolution for each 
unit of travel of the short black pointer on the 
vernier-index scale. Thus, any station may be 
logged accurately with three digits; for example, 
if the vernier-index reading is between “3” and 
“4” and the vernier reading is “72,” then the log 
number is “372.” The index number is always the 
lower of the two numbers between which the 
pointer is located. (It may occasionally happen 
that with the vernier-index pointer on or just 
beyond a digit, the vernier pointer may read above 
95; the next lower digit is then used as the first of 
the three figures in the reading.) 
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In logging stations by this method, the band 
letter also should be named. For the above ex- 
ample, therefore, the full log number would be 
“4.372,” “B-372,” “C-372,” or “D-372” depending 
upon the setting of the range switch. 

Band-Spread.— The Mechanical Band-Spread 
incorporated in this instrument is combined with 
circuit design in such a manner as to render avail- 
able to the operator the following advantages‘ 

1. Single-control tuning. 

2. Precise logging. 

3. Ability to reset to a definite frequency with- 

out use of reference points. 

To assist in operation, a table is given of the 
tuning knob rotation when tuning through the 
various amateur bands. 


Band Spread 
Pointer Coverage | Slow Speed Knob 
Kilocycles | Dial Divisions Angle of Rotation 


1715-2000 ‘ 

3500-4000 § 

7000-7300 
14000-14400 
28000-30000 
56000-60000 


8. Tuning 

The r-f amplifier, oscillator and first detector 
circuits of this superheterodyne receiver are tuned 
by a three-gang variable capacitor and thus con- 
trolled from a single knob. Extremely precise and 
rapid tuning is attained by means of the dual-ratio 
vernier-drive system used in conjunction with the 
gang capacitor as mentioned under “Controls.” 
To tune the instrument for desired reception, pro- 
ceed as follows: 

(a) Turn Power Switch “on.” . 

(b) Select position of Range Switch at which 
the band letter corresponds to that frequency scale 
which includes the desired station or channel. 

(c) Set A.V.C. Switch “on” and Beat Oscillator 
Switch “off.” 

(d) Turn Crystal Selectivity Control fully clock- 
wise to “Crystal off” position. 

(e) Advance Signal Input Control fully clock- 
wise for maximum sensitivity. 

(f) Advance Volume Control clockwise until 
background noise is heard. 

(g) With rear part of tuning knob, rotate black 
pointer to approximate frequency of desired sta- 
tion, then with the front part make slow adjust- 
ment to the exact center of the carrier, as indicated 


by the Electron-Ray Indicator. 


(h) Decrease volume as necessary and set Tone 
Control to “Bass,” “Music” or “Speech” for pre- 
ferred quality of reproduction. Full tone range 
reproduction is obtained with the knob set to 
“Music.” 

(i) Silent Tuning may be obtained by reduc- 
ing the volume until no signals are heard, and then 
tuning by means of the visual indications of the 
electron-ray tube. 

(j) Weak Modulated Signals.—The beat-oscil- 
lator may be used to advantage in locating weak, 
modulated signals. For this purpose it should be 
tuned exactly to the intermediate frequency of the 
receiver by turning the Heterodyne Control to “0,” 
so that an audio-frequency note of ascending pitch 
will be obtained on each side of resonance of the 
incoming signal when the Beat-Oscillator Switch 
is turned “on.” Any other carrier will be tuned to 
exact resonance when the gang or tuning capacitor 
is adjusted for “zero beat” and weak signals will 
be located almost as well as those of greater 
strength because of the heterodyne “whistle” pro- 
duced while passing through resonance. After 
proper adjustment has been made, turn Beat-Oscil- 
lator Switch “off.” 

(k) C-W Signals.—For c-w (code) reception, 
the tuning procedure is the same as for modulated 
signals except that the Beat-Oscillator performs a 
definite rather than incidental function. It is set, 
not at the intermediate frequency, but slightly 
above or below so as to provide an audio-frequency 
beat note when the receiver is tuned to resonance 
with any carrier. Adjust the pitch with the Hetero- 
dyne Control knob. Turn A.V.C. Switch “off” 
when receiving slow speed c-w transmission. 

(1) Selectivity.—The value of the Crystal Selec- 
tivity Control is most evident on c-w reception. 
Its importance should not be forgotten in phone 
reception and for identification of distant stations 
which are normally lost in the background noise. 
The curves (Figure 5) should be studied carefully 
before operating the Selectivity Control. The fol- 
lowing suggestions also may be of value: 

1. Tuning is extremely critical with control in 
the “Max.” position and in consequence the 
movement of the slow speed Tuning knob 
should be very slow and deliberate. 

2. First locate the desired band or station with 
control at “Crystal off,” i. e. in its position 
of minimum selectivity. 


3. Remember to set Tone Control at “Speech” 


for stable operation of Crystal Selectivity 
Control. 


PART IV—SERVICE 


9. General 


The various diagrams of this booklet contain 
such information as will be needed for servicing 
the receiver. The ratings of all resistors, capaci- 
tors, coils, etc., are indicated adjacent to the sym- 
bols signifying these parts on the diagrams. The 
coils, reactors, and transformer windings are rated 
in terms of their d-c resistances only. Ratings of 


less than one ohm are generally omitted. Identifi- 
cation titles such as R-3, L-2, C-l, etc., are pro- 
vided for reference between the illustrations and 
replacement parts.. 


10. Circuit Arrangement 


A schematic diagram of the complete circuit is 
shown in Figure 3, a wiring diagram illustrating the 


wiring layout of the radio chassis, and the wiring 
and connections between radio chassis and front 
panel controls, is detailed in Figure 6. The loud- 
speaker wiring diagram and connections to chassis 


Figure 7—Loudspeaker Wiring and Connection 
Diagram 
The circuit is based on the superheterodyne 
principle. The radio frequency and audio fre- 
quency amplification are balanced in such a man- 
ner that the maximum of performance is obtained. 
The main circuit features are as follows: 


(a) Tuned Circuits. —A three-section variable 
condenser tunes the secondary of the antenna 
transformer, the secondary of the detector input 
transformer, and the oscillator coil on the A, 
B and C bands. The D band has only its detector 
and oscillator tuned. Each tuning range has its 
own group of r-f and oscillator coils which are 
selected as desired by operation of the band- 
change switch. Six adjustable inductance (iron- 
core) tuned circuits are used in the i-f system, 
each resonating at 460 kilocycles. 


(b) Band D Tuning.— The r-f stage is idle 
when the range switch is turned to its band D posi- 
tion and the signal is fed from the antenna directly 
to the first detector input circuit. The inductance 
of this circuit consists of a short length of bus wire 
to which the antenna lead is tapped at a definite 
predetermined point. The total length of this in- 
ductive wire from the stator of the tuning capaci- 
tor to ground represents the secondary of a high 
frequency auto transformer, while the inductive 
section, included between the antenna lead tap and 
ground, forms the primary. Alteration of the di- 
mensions and position of this wiring will change 
the tuning alignment of the circuit resulting in 
total lack of operation or seriously poor operation. 
It is therefore necessary when servicing to avoid 
changes in the wiring which includes band D de- 
tector and oscillator r-f circuits, unless the arrange- 
ment is restored to its exact original condition. 
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Similar caution should be observed when exchang- 
ing by-pass capacitors in these same circuits, since 
their values, physical positions, length of leads, 
quality of dielectric and other features are critical, 
and variations will definitely affect operation of 
the receiver. The small heater by-pass capacitors 
and ground terminals installed at the tube sockets 
are very important in this respect. 


(c) Oscillator Stage.—The heterodyne oscillator 
circuit used in this receiver is an improved type, 
having exceptional frequency stability and uni- 
formity of output over its various tuning ranges. 
It operates on fundamental frequencies which are 
fed to the first detector hexode tube (RCA 6L7) 
on an auxiliary mixing grid. The oscillator gen- 
erates a signal which is at all times above the fre- 
quency of the incoming signal by 460 kilocycles. As 
shown by the schematic diagram, the cathode of 
the oscillator tube is above ground potential for 
r-f while the plate is effectively at ground poten- 
tial. This particular arrangement, together with 
the plate and screen series resistors, makes the cir- 
cuit independent of supply voltage variations in 
regard to stability and uniformity of output. Sep- 
arate coils are used for each of the tuning ranges. 
The switching of the different bands is such as to 
short circuit certain idle coils which would absorb 


‘energy from the circuits used. 


(d) Intermediate Amplifier.—Two stages of i-f 
amplification comprising three inductively tuned 
transformers and two RCA 6K7 tubes are arranged 
in cascade to operate at 460 kilocycles. The trans- 
formers have their primaries as well as their 
secondaries tuned by adjustable iron cores. Litz 
wire is used for the windings of all three trans- 
formers in order to provide the proper selectivity 
and gain. The crystal filter is introduced in the 
first i-f circuit by means of the crystal switch S-11 
(Figure 3). A variable air-dielectric capacitor 
C-36 is operated by the selectivity control. 


(e) Detection and AVC.—The modulated sig- 
nal as obtained from the output of the i-f system 
is detected by an RCA 6H6 double diode tube. 
The audio frequency secured by this process is 
passed to the a-f system for amplification and final 
reproduction. The d-c voltage which results from 
detection of the signal is used for automatic volume 
control. This voltage which develops across re- 
sistor R-19 is applied as automatic control grid 
bias to the r-f, first detector and i-f tubes through 
suitable resistance capacitance filters. A portion of 
the audio voltage is passed to the volume control 
through capacitor C-49. The variable resistor 
(R-27), a manually controlled acoustically tapered 
potentiometer, selects the amount fed to the first 
a-f stage. 

The frequency generated by the beat-oscillator 
(457 to 463 k.c.) for c-w reception is applied to 
the diode plate of the RCA-6H6 second detector 
tube through the capacitor C-52. This frequency 
mixes with the incoming intermediate frequency 
to produce an audio-frequency note which can be 
heard readily in the loudspeaker or phones. The 
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Figure 8—Transformer Wiring and Connections. 
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All voltages are measured with the Sensitivity Control at “1” (fully clockwise), Beat-Oscillator “on,” Crystal “off,” AVC 
“on,” Dial Pointer at 900 Band “A.” Grid Cap voltages to ground are “zero,” except for the two oscillators. 


Figure 9—Radiotron Socket Voltages and Trimmer Locations. 
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movable iron core, adjusted by the heterodyne 
control provides a variable inductance which acts 
as a vernier control for adjustment of the oscillator 
output frequency over the required a-f range on 
either side of the signal intermediate frequency. 


(f) Tuning.— The electron-ray tuning tube 
(RCA-6E5) functions as amplifier and indicator. 
The indicator section comprises a luminescent 
screen, cathode and control electrode. The de- 
tected signal from the receiver is applied through 
the amplifier section to the control electrode of 
the indicator section. This control electrode affects 
the electron stream emitted from the cathode so 
that the size of the triangular “shadow” on the 
luminescent screen is determined by the strength 
of the incoming signal. The actual strength of the 
incoming signal may be measured by means of the 
signal input sensitivity control, which adjusts the 
variable resistor R-5 (8,000 ohms maximum), from 
ground to the cathode circuits of r-f and i-f tubes. 


(g) Audio Stage.— The a-f component selected 
by the arm of the volume control is amplified in 
the first audio-frequency tube (RCA-6F5). It is 
then fed to the output tube (RCA-6F6) by means 
of a resistance-capacitance coupling. This tube is 
connected as a pentode for best reception and 
sensitivity. The plate circuit of same is matched 
to the voice coil of the electrodynamic loudspeaker 
through a step-down (output) transformer. Audio 
tone control is effected by means of a three-posi- 
tion switch: (1) In the “bass” position the capaci- 
tor C-58 (in the RCA-6F6 control grid circuit) is 
shorted out, and the capacitor C-62 (across the 
plate circuit) is grounded. This allows full “lows” 
and reduces the high-frequency response. (2) In 
the “music” position capacitor C-58 is still shorted 
out, maintaining the low-frequency response, but 
C-62 is not grounded and thus also allows full 
“highs,” and (3) In the “speech” position C-58 is 
introduced into the circuit reducing “lows” and 


C-62 still allows full “highs.” 


The phone jack is connected between the high 
side of the primary winding and ground of the 
output transformer. 


(h) Power.— All power voltages are obtained 
from a full-wave rectifier and filter system con- 
nected to the a-c line. The loudspeaker field coil 
is excited from this system and serves as a filter 
reactor. 


The power transformer may be either the 
“Standard” or the “Universal” type, according to 
particular requirements, dependent on the power 
supply. Diagrams showing wiring connections and 
color coding of leads, together with primary and 
secondary resistances, are given in Figure 8. 


(i) Wave Trap.—The wave trap in the antenna 
circuit is designed for suppression of interference 
and includes suitable capacitance, resistance and 
inductance with a variable capacitor for readjust- 
ment to produce maximum effect on any long wave 
interference in the vicinity of the i-f frequency. 
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11. 


This receiver was aligned at the factory but 
should be checked regularly (preferably once 
every six months) to insure best possible results. 
Adjustments, when necessary, can be performed 
easily since all trimmers and core screws are 
accessible through openings in the external case 
as shown in Figure 9. If desired, the chassis can 
be withdrawn upon removal of the front panel and 
four mounting screws. 

The extensive frequency range of this receiver 
necessitates a more or less involved method of 
alignment. However, if the following directions 
are carefully applied, the normal performance of 
the instrument will be obtained. 


Alignment 


_ Equipment.—The equipment required for plac- 
ing this receiver in proper alignment consists of 
an RCA Cathode Ray Oscillograph, Stock No. 
9545, or RCA Output Indicator, Stock No. 4317, 
an RCA Full Range Oscillator, Stock No. 9595, a 
Tuning Wand and a Non-metallic screw driver or 
equivalent equipment. The necessity for align- 
ment of the r-f circuits and the direction of re- 
quired change may be tested with a Tuning 
Wand. Its use is as follows: 


The Tuning Wand, which consists of a bakelite rod 
having a small brass cylinder installed at one end, and a 
core of finely divided iron at the other, may be inserted 
into a tuned coil to obtain an indication of the tuning. With 
a signal being supplied to the receiver at the alignment 
frequency of the circuit concerned, each end of the Wand 
should be placed through the center of the coil. Holes are 
provided in the r-f coil shields for this test. A change in 
tuning will be produced by the presence of the brass cylin- 
der or iron core and consequent change of receiver output 
occurs. If there is a decrease of output when either of the 
two ends is inserted, the tuning is correct and will require 
no adjustment. However, should there be an increase of out- 


‘put due to the iron core and decrease with the brass cylin- 


der, an increase in inductance or capacitance is indicated as 
necessary to bring the circuit into line. The trimmer in- 
volved should therefore be increased accordingly. If the 
brass cylinder end causes an increase in output, while the 
iron end causes a decrease, reduction of inductance or capa- 
citance will be necessary to bring the circuit into align- 
ment. This will be equivalent to decreasing the trimmer 
concerned. 


NOTE.—I-F adjustments cannot be made by this method 
on this receiver. 
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I-F Adjustment.—Six adjustments are associ- 
ated with the three i-f transformers. Their loca- 
tions on the chassis are shown by Figures 9 and 10. 
Each must be aligned to the basic frequency of the 
crystal filter (approximately 460 ke.). The last i-f 


transformer should be adjusted first, the one pre- 
ceding it next, and the first transformer last. For 
such adjustments, proceed as follows: 

(a) Connect the “Ant.” terminal of the Test 
Oscillator to the RCA 6L7 1st Detector con- 
trol grid through a .001 mfd. capacitor, and 
the “Gnd.” terminal to chassis ground. Con- 
nect the Output Indicator or Cathode-Ray 
Oscillograph across the loudspeaker voice 
coil. Adjust the frequency of the Test Oscil- 
lator to 460 kilocycles. 

(b) Turn AVC “off” and crystal filter “off” then 
advance the sensitivity control (clockwise) 
and the volume control (clockwise), to 
maximum. 

(c) Turn the low-frequency tone control to the 
“speech” position. 

(d) Tune the receiver to Band “A”, setting the 
station selector at a point where no inter- 
ference is received from local stations or 


from the RCA-6J7 oscillator tube. 

(e) Adjust each of the i-f core screws L-22, L-21, 
L-20, L-19, L-18, and L-17 in sequence for 
maximum output as indicated on the Out- 
put Indicator or Cathode-Ray Oscillograph. 

(f) Turn crystal filter “on” and advance selec- 
tivity control counter-clockwise to its mid- 
position “Max.” 
Change the frequency of the Test Oscillator 
very carefully to obtain maximum output on 
the Output Indicator or Cathode-Ray Os- 
cillograph. This process will bring the fre- 
quency of the Test Oscillator “in step” with 
the frequency of the crystal filter. The 
sharpness characteristic due to the crystal 
filter will be evident in the sudden increase 
in output to give the maximum value during 
this tuning operation. 
Then adjust each of the i-f core screws very 
carefully for maximum output. Check this 
alignment with crystal filter “off” for maxi- 
mum output. The i-f amplifier is now 
aligned for maximum sensitivity and selec- 
tivity; also to the frequency of the crystal 
filter. 


R-F Adjustments.—Connect the Oscillator out- 
put to the antenna and ground terminals of the 
receiver. Keep the Output Indicator or Cathode- 
Ray Oscillograph attached to the receiver output 
as above. For each adjustment, use the minimum 
signal which will give a perceptible indication on 
the output device. It may be necessary to reduce 
the signal input (sensitivity) control slightly due 
to the high degree of sensitivity of the receiver. 


Band ‘“‘A’’? (a)—Set the range switch of the 
receiver to its band “A” position and tune 
the station selector to a dial reading of 1,400 
ke. Tune the Test Oscillator to 1,400 ke. 
and adjust trimmers C-27, C-15, and C-4 in 
sequence to produce maximum indicated re- 
ceiver output. 
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(b) Shift the Oscillator to 540 ke. and tune the 
receiver to pick up this signal, disregarding 
the dial reading at which it is best received. 
Then adjust trimmer C-26, simultaneously 
rocking the tuning control backward and 
forward through the signal, until maximum 
output is obtained from the combined 
operations. Repeat the alignment of C-27, 
C-15, and C-4 as in (a) to correct for any 
change caused by the adjustment of C-26. 
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Figure 10—Radiotron and Coil Locations. 


Band ‘‘B’’—Place the receiver range switch ‘in 
its Band “B” position and tune the station selector 
to a dial reading of 6,000 kc. Set the frequency of 
the Test Oscillator to 6,000 kc. Then adjust trim- 
mer C-25 to give maximum receiver output. Two 
positions may be found which fulfill this condi- 
tion. The one of least capacitance is correct. To 
assure that the right peak has been used, tune the 
receiver to 5,080 ke. and increase the Test Oscil- 
lator output. The “image” of the 6,000 ke. Test 
Oscillator signal will be received at this point if 
C-25 has been adjusted to the proper point of 
maximum output. No trimmer adjustments are to 
be made during this check. Return the receiver 
tuning to 6,000 ke., readjust C-25 if necessary, and 
then adjust the detector and antenna coil trim- 
mers C-12 and C-3 to produce maximum (peak) 
receiver output as indicated on the output device. 

Band ‘*C’’—Turn the receiver range selector to 
its Band “C” position, and set the tuning control 


to a dial reading of 15,000 ke. Tune the Oscillator 


to 15,000 ke. Adjust the oscillator parallel trim- 


mer C-23 to produce maximum receiver output. 
Two positions of the trimmer will be found which 
fulfill such a condition. The one of least capaci- 
tance is correct. To assure that the right position 
has been used, check for the “image” of the 15,000 
ke. signal which will be received at a receiver 
dial setting of 14,080 ke. if C-23 is correctly ad- 
justed. An increase in Oscillator output may be 
necessary. No trimmer adjustments should be 
made during this check. Return the receiver tun- 
ing to 15,000 ke., readjust C-23 if necessary, and 
then adjust the detector and antenna trimmers 
C-10 and C-1 to give maximum receiver output. 
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12. Heterodyne Control Setting 


Connect a source of unmodulated carrier of the 
i-f frequency from the grid of the RCA-6L7 first 
detector to ground. Turn AVC “off,” tone control 
to “speech” position, crystal filter to maximum 
selectivity, sensitivity control to maximum, audio 
volume control partially “on,” and beat-oscillator 


“on.” 


Rotate the heterodyne control knob to left or 
right until the heterodyne beat is heard. 


Change the frequency of the unmodulated car- 
rier from the Test Oscillator very carefully for 
maximum deflection on the Electron-Ray-Tube 
indicator. Reduce the signal input if necessary so 
that the Electron-Ray-Tube does not completely 
close. The test oscillator is now adjusted to the 
same frequency as the crystal filter. 

Set the heterodyne control knob at its zero posi- 
tion and note whether the heterodyne beat is at 
zero frequency. If not, proceed as follows: 


(a) Rotate the heterodyne control knob to ob- 
tain zero beat. 


(b) Loosen the knob set screw and turn loosened 
knob on shaft to its “0” or vertical position. 


(c) Tighten up set screw. 


The heterodyne control is now adjusted to zero 
beat at the frequency of the crystal filter. 


In the event that the frequency drift is such 
that the zero beat position of the knob is at or 
beyond the figure “2” on either side, or outside 
field of rotation, the following adjustment is 
necessary : 


(a) Turn knob until the set-screw-stop on the 
knob control shaft, behind the front panel, 
is approximately vertical, then loosen stop 
with screw driver. 

Turn core stud to obtain zero beat. Use a 
pair of padded long-nose pliers to rotate the 
core stud in order to avoid injuring thread. 


(b) 


(c) Turn set-screw-stop over to left (facing front 
panel) to its horizontal mid-position, and 
adjust knob control shaft to allow 1/32 to 
1/16 in. clearance between front panel and 
adjacent surface of knob. 


(d) Tighten set-screw-stop with pliers to grip 
core stud, then swing stop to vertical and 
tighten securely with screw driver. 


(e) Proceed as first described for setting knob 
accurately to zero position at zero beat. 


NOTE.—Do not pull control shaft loose from 
bearing bracket when adjusting core stud. 


13. Radiotron Socket Voltages 


The voltage values indicated from the Radio- 
tron socket contacts to ground on Figure 9 will 
serve to assist in locating causes for faulty opera- 
tion, when existent. Grid cap voltages to ground 
are zero, except in the cases of the two oscillators 
the readings of which are not dependent upon 
power supply but upon the oscillatory condition. 
Each value as specified should hold within +20% 
when the receiver is normally operative at the 
rated supply voltage. Variations in excess of this 
will usually be indicative of trouble in the basic 
circuits. The voltages given on the diagram are 
actual operating values and do not allow for inac- 
curacies which- may be caused by the loading 
effect of a voltmeter’s internal resistance. This re- 
sistance should be duly considered for all readings. 
The amount of circuit resistance shunting the 
meter during measurement will determine the ac- 
curacy to be obtained, the error increasing as the 
meter resistance is comparable to or less than the 
circuit resistance. For the majority of readings, a 
meter having an internal resistance of 1,000 ohms 
per volt will be satisfactory when the range used 
for each check is chosen as high as possible con- 
sistent with good readability. 


14. Wave Trap Adjustment 


With the receiver in operation using its normal 
antenna, tune station selector to the point at which 
the intermediate frequency interference is most in- 
tense. Then adjust the wave trap trimmer to the 
point which causes maximum suppression of the 
interference. This trimmer is adjusted to 460 ke. 
during manufacture; however, local conditions may 
require a readjustment, depending upon the inter- 
fering frequency. 


SERVICE HINTS 


(1) Beat-frequency oscillator instability may occasionally be due 
to a broken or damaged magnetite core, in which case the 
Stock No. 12084 coil of improved design with compression 
spring behind core, should be used. 


(2) Image response, or appearance of same station at two points 
should be corrected by careful alignment in accordance with 


instructions. 
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PART V—REPLACEMENT 


isn STocK D 
What ESCRIPTION 
DESCRIPTION PRICE No. 


RECEIVER ASSEMBLIES 12107 |Coupling—Extension shaft coupling for} price on 

Stock No> 12089 phasing control........ application 
Crystal—Crystal filter and case........... 14.00 
Foot—Chassis foot and bracket—Package 


5237 |Bushing— Variable tuning condensor 
mounting bushing assembly—Package of \ 


12115 |Cable—6-conductor braided reproducer 
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Plate—I.F. or R.F. coil shield locking plate 


ximately 75-in. 1 — Com- Ss Packaves Ota Sete e ee eeees a 
cee crit eanet Rca aes Oa oie Resistor—Voltage divider resistor, compris- 
Stock. Nowell sd ttc estore cnristtericre 1.55 ing one 7,500-ohm and one 9,200-ohm sec- 
11350 |Cap—Grid contact cap—Package of 5.... .20 tion (R32, R33)... .. se eee eee eee eee --| 1.08 
11223 |Capacitor—Adjustable capacitor (C€26)..... 46 Resistor—Voltage divider resistor, compris- 
12077 |\Capacitor—5 Mmfd. (C52)..........-...5. A2 ing one section of 160-ohm and one sec- 
11941 |Capacitor—22 Mmfd. (C19)...........--4: Be: tion 110-ohm (R34. R35)............--- Ee 
11321 |Capacitor—33 Mmfd. (C9)..........--+.5: .26 Resistor—2.5 ohms—wire wound (R37)....| 1. 
11289 |Capacitor—50 Mmfd. (C13, C28).......... .26 Resistor—45 ohms—Flexible type (R40, 
11291 |Capacitor—115 Mmfd. (C29, C30, C32)..... 24 R41)—For use only in models with ae ef 
8076 |Capacitor—l15 Mmfd. (located in beat-oscil- 220-volt power transformer—Package of 5 : 
lator coil, Stock No. 12084) (C54)....... 20 Resistor—330 ohms—carbon type, 1/10-watt 
11998 |Capacitor—l15 Mmfd. (C41, C42, C46, C47) .28 (R14, R15)—Package of 5........ hese as 
5116 |Capacitor—175 Mmfd. (C59)...........+.. 18 Resistor—330 ohms — carbon type, 14-watt 
11500 |Capacitor—175 Mmfd. (C48).............- 18 (R2)—Package of 5..........--. pada 1.00 
11290 |Capacitor—400 Mmfd. (C20, C57, C68).... 25 Resistor—820 ohms—carbon type, %4 watt 
12086 |Capacitor—400 Mmfd. Located in beat-oscil- (R6)—Package of 5.........--.0+ eee 1.00 
lator coil Stock No. 12084 (C55)......... 25 Resistor—1,000 ohms — carbon type, 1/10- 
12104 |Capacitor—560 Mmfd. (C33).............. 24 watt (R10)—Package of 5........ eae AUS: 
11633 |Capacitor—900 Mmfd. (C58).............. 32 Resistor—1,000 ohms—carbon type, 14-watt 
11939 |Capacitor—1200 Mmfd. (C34, C35)........ A2 (R3, R16)—-Package of 5......... ee 1.00 
12571 |Capacitor—1225 Mmfd. (C24)............- 20 Resistor—10,000 ohms—carbon type, 4-watt 
11287 |Capacitor—4500 Mmfd. (C21, C73)....... 30 (R21, R26)=—-Backageroteoesce ere eee 1.00 
4838 |Capacitor—.005 Mfd. (C69).............-- .20 Resistor—22,000 ohms—carbon type, Y4-watt 
4868 |Capacitor—.005 Mfd. (C63)............+- 20 (R11)—Package of 5.............+..00. 1.00 
11938 |Capacitor—.006 Mfd. (C72)..........--.+-- Sy Resistor—33,000 ohms—carbon type, 1/10- 
4858 |Capacitor—.01 Mfd. (C38, C51, C53, C56, watt (R8)—Package of 5............... 15 
C61). cca RO es ee ee ee 225 Resistor—39,000 ohms—carbon type, )4-watt 
4624 |Capacitor—.01 Mfd. (C49)..............- 4 (R9)—Package of 5..........0.- sees 1.00 
11451-“\Capacitor—017.. Mid.” (G62))2 i. aes oe 18 Resistor—47,000 ohms—carbon type, 4-watt 
4836 |Capacitor—.05 Mfd. (C6, C7, C16, C50)... 30 (R25)—Package of 5..... ecieeeeda aceae 1.00 
4886 |Capacitor—.05 Mfd. (C14, C37, C44)...... 20 Resistor—56,000 ohms—carbon type, 1/10- 
5170 |Capacitor—0.25 Mfd. (C60, C64).......... 29 watt (R7, R18)—Package of 5.......... 215 
4841 |Capacitor—0.1 Mfd. (C18, C39, C43)...... “22 Resistor—56,000 ohms—carbon type, 14-watt 
4839 |Capacitor—0.1 Mfd. (C8, C45)............ 28 (R30)—Package Of gS ec eee eee 1.00 
112482 \Capacitor—4) Mid. (C65). 26) see ae eae 1.06 Resistor—82,000 ohms—carbon type, 4-watt 
11203 '|Capacitor—10° Mid. (C61) ...08.- 962 mess 1.18 (R36)—Package of 5............+..005, 1.00 
52124 |Capaciter== 18)" Mid. (C66)e 20 oi ee ae Resistor—100,000 ohms — carbon type, 14- 


12092 |Coil—Antenna coil—“A” and “C” bands watt (RI, R4, R12, R13, R17)—Package 


(Gils Tee 1 ES. L6, Cl, C2. C4) Lahey a ee OF ee Fe BOB oi aieica ores oeeisielels, isha: Ronee saline ie vepelieie/ sve seis le eatn ie 1.00 
Cl pz a 5 (oe: 2” : L4, 
Ae Sa Antenna coil B* band (Ls, watt (R24)—Package of 5.............. 
Edge Si RTM. vee e cece nsec eee Resistor 290, 000Maling teak en were aan 
Rd ly eit hpaciresetsin OR a oe aS 7 
12093 |Coil—Detector coil—‘A” and “C” bands Resistor—470,000 ohms — carbon type, ‘A- 
watt (R31)—Package of 5.............. 1.00 
(Li, L8, Ly Li G10. Cie Cis eae Resa 470,000 oh otis 1/10 
12099 |Coil—Detector coil—“B” band (L9, L10, cute (RAO) -Pineleave. of semen. a ie 
G12). steerage oie RR ale aeeee ee Pe SM ee Vito. 
12094 |Coil—Oscillator coil—‘A” and “C” bands an (HORI Eoclene cee Ae. 
(LI, 116; C2023, Clie eee Boece MEA ee ee 
12100. |Ceil-— Oscillator coil_-1B? hand (lls C25} (R20)—Package of ee as ae 
5221 |Coil—Oscillator coil—“D” band (L13).... Resistor—2.2 Megohm—carbon type, 14-watt 
11214 |Condenser—3-gang variable tuning con- (R22)——Package of 5.2.04 .c.. asta Lele sede oes 
denser (C5;8 CLi,. G31) eee see oo Resistor—4.7 Megohm—carbon ty pe—),- 


12089 |Condenser—Crystal switch and_ phasing 
control condenser—Less extension shaft 


CST CSG). abc 2 ete rate erecta eet potest 


Connector—6-contact female connector for 


ee eer eee or eeee 


watt (R23)—Package of 5 
Sensitivity Control (R5) 
Screw—8-32 x 5/32-in. set screw for exten- 
sion shaft, Stock No. 12105—Package of 


ee 


11934 


reproducer cable, Stock No. 12115....... TOR Saetee a ties clare Saitood oka esa ere 
12006 |Core—Adjustable core for I.F. transformer, Shaft—Extension shaft for phasing control, 
Stock Nos. 12095, 12096 or 12097........ Stock No. 12089 


| 


12085 |Core—Adjustable core and stud assembly— 


Shaft—Extension shaft for beat-oscillator 
For beat-oscillator coil, Stock No. 12084. 


coil adjustment 


The prices quoted above are subject to change without notice 


4S 


PART V—Continued 


The prices quoted above are subject to change without notice 
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DESCRIPTION a ia DESCRIPTION cae 
Shield—Antenna, detector or oscillator coil 12577 |Secrew—8-32 x 114 in. slotted set screw for 
BIOL teen fas tance mt asietc eeee ee Loe a Toke drive assembly—Package of 10.......... S15) 
12112 |Shield—First or third I.F. transformer shield : 12117 |Shaft—Dual speed drive shaft for variable 
12111 |Shield—Second I.F. transformer shield.... .28 condenser drive assembly — Comprising 
12110 |Shield—Top cap shield for Radiotron 6J7 shaft, drive, spool, spring and washer— 
PEATOSCINIALOE | 5. 2s ond nciciex ck bw wide eek 14 ASSEMIb led ees UN ae See dae 36 
11195 |Socket—5-contact 5Z4 Radiotron socket... 15 11222 |Socket—Dial lamp socket................. 18 
11313 |Socket—5-contact 6F5 Radiotron socket.... 18 
11198 |Socket—7-contact 6L7, 6F6, 6H6 second LF. 
or R.F. 6K7 Radiotron socket........... 15 MISCELLANEOUS ASSEMBLIES 
12113 /Socket—7-contact 6J7 beat-oscillator Radio- 11192 |Clamp—Tuning tube mounting clamp..... 12 
tron socket..................0000. ZOO 16 12122 | Kscutcheon—Station selector escutcheon... .60 
12114 |Socket—7-contact 6J7 oscillator Radiotron 12130 |Foot—Rubber foot assembly—Package of 4. 25 
BOCKEE occ sere esc teee nese c so etterenees -16 6614 |Glass—Station selector dial glass.......... 30 
11196 |Socket—8-contact first IF. 6K7 Radiotron 12128 |Jack—Telephone jack (Jl)............... 1.02 
BOROG sean gyi ten pelap gn yeas Saws ce As 12124 | Knob—Heterodyne adjustment or selectivity 
11381 |Socket—Tuning tube socket and cover..... A5 control knob—Package of 5............. 10 
12106 |Spring—Retaining spring for beat-oscillator 12123 |Knob—Power (Tone), signal input, AVC, 
shaft, Stock No, 12105—Package of 5.... As range, volume or beat-oscillator control 
12374 |Switch—Beat-frequency oscillator switch Kovob-—= Packed ge of 956.5 kidck rc veleea Cccc 70 
ara cant cnt 8 ascomncapuy v4 alee ee 00 12129 |Knob—Station selector knob assembly — 
12109 |Switch—Automatic volume control switch Comprising 1 main and 1 vernier tuning 
ROMO ielaneccecnitne Mey aw ys nike Hee ele 30 knob—Package sof 55.25 5.0 6 nds Sav oesa 2.10 
12088 |Switch—Combination power, tone and stand- 4340 |Lamp—Pilot lamp—Package of 5......... 60 
by switch (S13, S15, S16)............... 1.00 12120 |Panel—Control panel..................... 1.68 
12091 |Switch—Range switch (SI, S2, $3, S4, S5, 12121 |Panel—Front panel assembly, complete... 5.45 
Deis ne? SO atic Sa levine aie Pieis ob okie wre 3.99 4678 |Ring—Spring ring for station selector dial 
5238 |Terminal—Antenna terminal board and glass—-Package -Ol iS.cees et os nck cals seis 34 
3 NEL ga aia: 20k Uae iene nea a ae 14 12127 |Screw—Chassis mounting screw assembly— 
12095 |Transformer—First intermediate frequency Packagesol 45 ent nates Oe. sett an as 18 
transformer (L17, L18, C33).......0.05. 1.50 12126 |Screw—6-32 x 34-in. fillister head screw— 
12101 |Transformer—Power transformer, 105-125 Used to hold front panel—Package of 10. 42 
volts, 25-60 cycle (T1)............0c000. 9.20 12125 |Screw—8-32 x 5/l6-in. cupped point set 
12331 |Transformer—Power transformer, 105-130, screw for knob, Stock No. 12124—Pack- 
140-160, 195-250 volts, 50-60 cycle........ 5.15 AGE Ol Cal aa ee ree: eet 20 
12096 |Transformer—Second intermediate frequency } 4982 |Spring—Retaining spring for main tuning 
transformer (L19, L20, C41, C42)....... 1.85 knob in Stock No. 12129—Package of 10. 26 
12097 |Transformer—Third intermediate frequency 11349 |Spring—Retaining spring for knob, Stock 
transformer (L21, L22, C46, C47, C48, ING; 12123-—-Paekare “of 5 5.4 sec. isos eee is) 
UCN ES ee oe ee 2.52 11222 |Socket—Pilot lamp socket................ 18 
11649 |Trap—Wave-trap (L27, C70, R39)......... BIG 
12087 Volume Control (R27) 980 We CS wes 68 wos REPRODUCER ASSEMBLIES 
11954 | Board—Terminal board assembly, with eye- 
lets and lead wire clips................. 14 
DRIVE ASSEMBLIES 11231 | Bolt—Yoke and core assembly bolt and nut 16 
8060 |Bracket—O utput transformer mounting 
Dial—Station selector dial scale........... DR ACKOE aa. cere Nate N onic Seid bien 58 Sooeois 14 
12116 |Drive—Variable tuning condenser drive 11257 |Clamp—Cone center suspension clamping 
assembly—Comprising reflector, bracket, nut and screw assembly—Package of 5.. 25 
drive, hub and gear assembled.......... 1.35 11254 |Coil—Field coil (L26).................... 2.00 
11982 |Fastener—Station selector dial scale fastener 11233 | Coil—Neutralizing coil (L24)............. 30 
PACK ABE OL 20 Naum, Ocbana ) ced tee eee 42 11235 | Cone—Reproducer cone (L25)—Package of 
4827 |Gear—Spring gear assembly for vernier DU Ser ne aera) SOO Or ee en Pe 3.50 
DOINLELS ee Fe eet ean Mees 25 11953 | Connector—6-contact male connector for 
11228 |Gear—Vernier pointer drive gear......... 42 LEPLOUCUCED Aen Nok he baer a es .28 
11303 |Indicator—Station selector vernier indicator 9658 |Reproducer complete—Less baffle assembly| 6.16 
DOIMMLCT Mery. ts occ aBa eo eM eee ps 11253 | Transformer—Output transformer (T2).... 1.56 
Indicator—Station selector indicator pointer 18 11886 | Washer—Spring washer—Used to hold field 
Lamp—Dial lamp—Package of 5.......... .60 coil securely—Package of 5............. .20 
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RCA VICTOR MODELS T6-7 and C6-8 
Six-Tube, Three-Band, A-C, D-C, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


RADIOTRON COMPLEMENT 
(1) RCA-6A8 
(2) RCA-6K7 
(3) RCA-6H6 


First Detector-Oscillator 


als Ste oe Intermediate Amplifier 
Second Detector—A.V.C. 


ee er 


Cr ey 


FREQUENCY RANGES 


SUR rc hs og ba re Ok Cee 540- 1,600 kc. 
EE Ny NS as ein weal ce wae 1,600- 5,500 kc. 
RMN Me te aikev ba Re al ee 5,500-18,000 ke. 


Intermediate Frequency 
Power SuppLty RATINGS 


Rating A 
Rating B 


Power Output (125 V. Line) 


Undistorted ..0.5 Watt (A-C).... 
Maximum ....1.2 Watts (A-C).... 


0.4 Watt (D-C) 
1.0 Watt (A-C) 


Ba een Se a) PIR cey PLOTS (O) (Se SOS el kn ee rl eis wig cb ee athe) oe ie ie! a ce) oe tem, alte se) eter le let je me le elle eles « s ww eo Gis 


Re (es oF ee One (OMe er ke 6s) @, eis Soe (ee) (8) b) Oe 6 Cid tee s)'e Sine un ¢ ewe ee 1 Sn of 


SiG ne, 00 eer me he. es é\le id! Sei ele le: O10 16 We) © MM Sj bite os ols @ wie 6.6 6 ve 6 ube &% 


(AV EROA-GIl oes beer ts Audio Voltage Amplifier 
LPP RSL OAD oe ce wh Rwan Audio Power Amplifier 
(6) RCA-25Z6 Half-Wave Rectifier 


¥) © io wr Site: (6) '6) ae: 8) 6 we 


ALIGNMENT FREQUENCIES 


BAT PINS a as 600 ke. (osc.), 1,400 ke. (osc., ant.) 

3 CVT Ad oO te a a Ae ED None required 

Jerr CRN Ret cr iat aes Tare 18,000 kc. (osc., ant.) 

460 kc 

105-125 Volts, 50-100 Cycles, 60 Watts 

{105-125 Volts, D-C 50 Watts 

105-125 Volts, 25-100 Cycles, 80 Watts 

{105-125 Volts, D-C 50 Watts 
LOUDSPEAKER 

PR ice, eats thn aaa sta pvenhas Ack Ost Electrodynamic 

Voice Coil Impedance...... 2.25 Ohms—400 Cycles 


Mechanical Specifications 


Chassis Base Dimensions 
Tuning Drive Ratio 


Move. T 6-7 

Me eS a Ue. os SERED 1914, inches 
BN ce ne hn Wea Es Seales 13°/g inches 
REE ate he) Sy oeane Ss on 8!/, inches 
RMA ICEL) 5 3. 3): k de PRR ee 17 ~~ pounds 
Peerene, (Shipping) |. ....2.. 0.2.65 22. 22 pounds 


esa) 6, sa) a 18’ Le: (| 8.16, (eles) Ble) © coeiim e610) a) ee 6 ees! © 6 2 we WU lb eld) 6 a 8 


RCW) eT RAIS) [Sr Ce. 62 <e Tree aie ie “ee ee) Biv. © ie © Be oe 8) Bile ie es. Se ae a ‘es iow wi wae eC eb a erie eo Se) et 0! 


12 inches x 7 inches x 21/, inches 
10-to-l and 50-to-l 


Mopet C 6-8 

PAIS, 5: Aas a ene dech cscs « Sea 3714, inches 
NETS Seats, ty PN Cag RR ON Fe eee 2314 inches 
se 2 lage tae Sea ral ea sa eg nN RE ee 11, ~ inches 
BOO EM INCE) ec wlan) as Wea i prtethe wes 3914, pounds 
Weight (Shipping) 02.3. ok 25 ees 54 pounds 


General Features 


These two models each employ the same six-tube 
chassis. They have the new metallic tubes. The 
tuning range is from 540 to 18,000 kc. The cover- 
age includes domestic broadcast, police, aircraft and 
amateur services, and also the important foreign 
short-wave broadcast bands at 49, 31, 25, 19 and 16 
meters. Chassis features include automatic volume 
control, high-frequency tone control, antenna wave 
trap and audio tone compensation. The table model 
(T 6-7) uses an 8-inch dynamic speaker, and the 


ol 


console model (C 6-8) uses an improved 12-inch 
dynamic speaker. The tuning dial is an illuminated 
semi-airplane type. Positions of the range selector 
knob are marked on the control panel to show which 
tuning band is in use. The tuning control is of the 
dual-ratio type, which permits rough tuning through 
a 10-1 drive ratio and vernier tuning through a 50-1 
drive ratio. The latter is especially advantageous for 
accurate tuning of the short-wave stations. 
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Circuit Arrangement 


The conventional superheterodyne type of circuit, 
consisting of a combined first detector-oscillator stage, 
a single i-f stage, a diode detector-automatic volume 
control stage, an audio voltage amplifier stage, an 
audio power output stage and a half-wave rectifier 
power supply stage, is used. 


Tuned Circuits 

The antenna coil system consists of a single pri- 
mary and three series-connected secondary windings 
to provide the three ranges of tuning. The oscillator 
coil system is similarly wound on a single form. A 
range selector switch (S-1) is used for connecting 
the various sections of these two coil systems into the 
circuit to provide operation on the band desired. 
The coils are tuned by a variable two-section gang 
condenser having trimmer capacitors in shunt with 
each section. There are additional trimmer capac- 
itors across the section of each coil used for Band 
“A.” A series trimmer is also associated with the 
Band “A” oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled cir- 
cuit. This stage operates at a basic frequency of 
460 kc. Each winding of both if transformers (in- 
put and output) is tuned by an adjustable trimmer. 


Detector and A.V.C. 

The modulated signal as obtained from the output 
of the if stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifi- 
cation and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-8, is applied as automatic control 
grid bias to the first detector and if tubes through a 
suitable resistance filter circuit. The second (auxil- 
iary) diode of the RCA-6H6 is used to supply re- 
sidual bias for the controlled tubes under conditions 
of little or no signal. This diode, under such condi- 
tions, draws current which flows through resistors 
R-8, R-9 and R-10, thereby maintaining the desired 
minimum operating bias on such tubes. As soon as 


the rectified signal current develops sufficient voltage 
across resistor R-8, in opposition to that across re- 
sistors R-20 and R-21, current ceases to flow in the 
auxiliary diode circuit and the signal A.V.C. diode 
takes over the biasing function. 


Audio System 

The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio voltage amplifier tube. This con- 
trol has a tone compensating filter connected to it, so 
that the correct aural balance will be obtained at dif- 
ferent volume settings. 

Resistance-capacitance coupling is used between the 
first audio stage and the nower output stage. The 
output of the power amplifier is transformer-coupled 
into the dynamic loudspeaker. High-frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. This capacitor may be cut 


in or out of the circuit as desired by means of a 
switch (S-3). 


Rectifier 

The plate, grid, and cathode voltages required for 
the operation of this receiver are supplied by the 
RCA-25Z6 rectifier (plates and cathodes connected 
in parallel respectively) in series with the supply line 
operating as a half-wave rectifier. The field of the 
loudspeaker is connected across the input to the filter. 
The filter circuit consists of reactor L-19 and capac- 
itors C-37 and C-38. An additional capacitance C-36 
is connected in parallel with C-37 in models designed - 
for 25-cycle operation. 

The filaments of all six tubes are connected in 
series and are fed direct from the supply line, the 
voltage being dropped-to the required value by re- 
sistors R-18 and R-19. The correct operating voltage 
for the pilot lamp is developed across resistor R-19. 
This voltage across the pilot lamp will be slightly high 
when the set is first turned on, but will quickly drop 
to a normal value as soon as the tube filaments reach 
their operating temperature. 


SERVICE DATA 


CAUTION: Grid caps, tuning condenser, and 
resistor on top of chassis may be hot with re- 
spect to external ground and should be avoided 
when servicing, unless due precautions are taken. 


The various diagrams of this bulletin contain such 
information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Ratings of the resistors, capacitors, coils, etc., are in- 
dicated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, Cl, etc., are provided for reference between 
the diagrams and the replacement parts list. Locat- 
ing of the parts in the schematic circuit is facilitated 


o4. 


by the fact that the numerical titles increase from 
left to right on the diagram. The coils, reactors, and 
transformer windings are rated in terms of their d-c 
resistances only. 


Alignment Procedure 


Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjust- 
ments provided in the i-f system, three in the oscil- 
lator coil system and two in the antenna coil system. 
These trimmers have been accurately adjusted during 
manufacture and should remain properly aligned un- 
less affected by abnormal conditions of climate, or 


have been altered for service purposes. Incorrect 
alignment is usually evidenced by loss of sensitivity, 
improper tone quality and poor selectivity. These in- 
dications will generally be present together. 

The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac- 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment 
may be purchased from authorized distributors and 
dealers. 

An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of receiver output during the adjustment 
is necessary to enable the serviceman to obtain an 
accuracy of alignment which is not possible by listen- 
ing to the signal. The RCA Victor Stock No. 9595 
Full Range Oscillator and the RCA Victor Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 

The following procedure should be followed in ad- 
justing the various trimmer capacitors: 


I-F Trimmer Adjustments 


The four trimmers of the two if transformers are 
located as shown by Figure 4. Each must be aligned 
to a basic frequency of 460 ke. To do this, attach 
the output indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
output of the test oscillator through a .05 mfd. con- 
denser to the RCA-6A8 control grid. Tune the os- 
cillator to 460 ke. Advance the receiver volume 
control to its full-on position and adjust the receiver 
tuning control to a point within its range where no 
interference is encountered either from local broad- 
cast stations or the heterodyne oscillator. Increase 
the output of the test oscillator until a slight indica- 
tion is apparent on the output indicator. Then ad- 
just the two trimmers, C-23 and C-24, of the second 
if transformer to produce maximum (peak) indi- 
cated receiver output. Then, adjust the two trim- 
mers, C-20 and C21, of the first i-f transformer for 
maximum (peak) receiver output as shown by the 
indicating device. During these adjustments, regu- 
late the test oscillator output so that the indication 
is always as low as possible. By doing so, broadness 
of tuning due to A.V.C. action will be avoided. It 
is advisable to repeat the adjustment of all i-f trim- 
mers a second time to assure that the interaction be- 
tween them has not disturbed the original adjustment. 


R-F Trimmer Adjustments 


The two trimmers, which are at all times directly 
in shunt with the variable tuning condenser, necessi- 
tate that the high-frequency range (Band C) be 
aligned first. The range selector switch should, 
therefore, be turned to its Band C position for the 
initial adjustment. The output indicator should be 
left connected to the output system and the volume 
control kept at maximum. Attach the output ter- 
minals of the test oscillator to the antenna and ground 
terminals of the receiver input. 


Sys) 


Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 
mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (approximately 530 kc.) at the low-fre- 
quency end of the Band A scale. 

Proceed further as follows: 


(a) Adjust the test oscillator to 18,000 kc. and set 
the receiver tuning control to a dial reading of 
18,000 ke. 

(b) Regulate the output of the test oscillator until 


a slight indication is perceptible at the receiver 
output. Then adjust the trimmer C-13 on the 
oscillator section of the variable condenser to 
the point at which it produces maximum indi- 
cated receiver output. Two points may be 
found, each of which produces such a maxi- 
mum. The one of maximum trimmer capac- 
itance is correct and should be used. (The os- 
cillator will be 460 kc. below the signal fre- 
quency at this adjustment point.) 


OUTPUT 


3 2no. OET. &AV.C. 


Figure 3—Radiotron, Coil and Trimmer Locations 
—R. F. Trimmer Adjustment 


(c) Adjust the trimmer C-5 of the antenna section 
of the variable condenser, simultaneously rock- 
ing the receiver tuning control backward and 
forward through the 18,000 kc. input signal, 
until maximum receiver output results from 
these combined operations. Rocking of the 
variable condenser will prevent inaccurate ad- 
justment, which would otherwise be caused by 
the interaction between the heterodyne oscil- 
lator circuit and the antenna tuned circuit. 
Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1400 kc. Tune the test 
oscillator to this same frequency and regulate 
its output to produce a slight indication on the 
receiver output indicating device. 

Adjust the high-frequency trimmers of the Band 
A oscillator and antenna coils, C-14 and C-7 
respectively, to the points at which each pro- 
duces maximum indicated receiver output. 


(d) 


(e) 


(f) Shift the test oscillator frequency to 600 ke. and 
tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. 

(zg) Tune the low-frequency trimmer C-16 of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward and 
forward through the signal, until maximum in- 
dicated receiver output results from these com- 
bined operations. The adjustment of C-14 and 
C-7 should be corrected at 1400 kc. to com- 
pensate for any changes caused by the adjust- 
ment of the low-frequency oscillator coil trim- 
mer. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts and grid caps to —B ground bracket 
on Figure 4 will assist in the location of causes for 
faulty operation. Each value as specified should hold 
within + 20% when the receiver is normally oper- 
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ative at its rated line voltage. Variations in excess 
of this limit will usually be indicative of trouble in 
the basic circuits. These voltages were measured 
with set tuned to approximately 900 kc. (Band A); 
no signal being received and volume control at mini- 
mum. To duplicate the conditions under which the 
voltages were measured requires a 1000-ohm-per-volt 
d-c meter, having ranges of 10, 50 and 250 volts. 
Voltages below 10 read on 10-volt scale, between 10 
and 50 on 50-volt scale, and between 50 and 250 on 
250-volt scale. A-C voltages were measured with a 
corresponding a-c meter. 


Wave Trap Adjustment 


With the receiver in operation using its normal 
antenna, tune station selector to the point at which 
the intermediate frequency interference is most in- 
tense. Then adjust the wave trap trimmer to the 
point which causes maximum suppression of the in- 
terference. 
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Figure 4—Radiotron Socket Voltages 


Measured at 115 volts, 60-cycle supply—For 115 volt D-C approximately 5% lower 
Tuned to approximately 900 kc. (Band-A)—No Signal Being Received—Volume control set at minimum 
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Figure 5—Loudspeaker Wiring 


REPLACEMENT PARTS 


RECEIVER ASSEMBLIES 


Bushing—Variable tuning condenser 
mounting bushing assembly—Package 
of 3 

Cap—Grid contact cap—Package of 5 __. 

Capacitor—Adjustable capacitor—(C16) . 

Capacitor—115 Mmfd.—(C11) 

Capacitor—175 Mmfd.—(C30) 

Capacitor—400 Mmfd.—(C3, C9) 

Capacitor—1350 Mmfd.—(C4) 

Capacitor—3000 Mmfd.—(C10, C15) __.. 

Capacitor—4500 Mmfd.—(C17) 

Capacitor—.035 Mfd.—(C33) 

Capacitor—.01 Mfd—(C2, 

C34) 

Capacitor—.01 Mfd.—(C26) 

Capacitor—.05 Mfd.—(C35) 

Capacitor—0.25 Mfd.—(C28) 

Capacitor—0.25 Mfd.—(C8, C35) 

Capacitor—0.1 Mfd.—(C18) 

Capacitor—0.1 Mfd.—(C22, C29) 

Capacitor—18 Mfd.—(C19) 

Capacitor Pack—Comprising one 
Mfd., one 16 Mfd., and one 10 Mfd. 
sections—(C32, C37, C38) 

Coil—Antenna coil—(L2, L3, L4, LS, 
C7, R1) 

Coil—Oscillator coil—(L6, L7, L8, L9, 
L10, L11, C14) 

Condenser—2-gang variable tuning con- 
denser—(C5, C6, C12, C13) 

Connector—2-contact male connection 
plug 

Dial—Station selector dial scale 

Drive—Variable tuning condenser drive. 

Indicator—Station selector indicator 
pointer 

Lamp—Dial lamp—Package of 5 

Reactor—Filter reactor—(L19) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Resistor—Wire wound—Comprising one 
100- and one 40-ohm section—(RI18, 
R19) 

Resistor—22 ohms—Flexible type—com- 
plete with contact cap—(R2) 

Resistor—27 ohms—Carbon> 
watt—(R21)—Package of 5 at 

Resistor—47_ ohms—Carbon type—™% 
watt—(R20)—Package of 5 

Resistor—2,200 ohms—Carbon type—% 
watt—(R6)—Package of 5 

Resistor—15,000 ohms—Carbon type—% 
watt—(R5)—Package of 5 

Resistor—27,000 ohms—Carbon type—™%4 
watt—(R12)—Package of 5 

Resistor—100,000 ohms—Carbon type— 
Y% watt—(R4, R17)—Package of 5.... 

Resistor—270,000 ohms—Carbon type— 
Y% watt—(R15)—Package of 5 

Resistor—390,000 ohms—Carbon type— 
14 watt—(R16)—Package of 5 

Resistor—680,000 ohms—Carbon type— 
Y% watt—(R10)—Package of 5 

Resistor—680,000 ohms—Carbon type— 
1/10 watt—(R3, R13)—Package of 5.. 

Resistor—1.5 megohms—Carbon type— 
1/10 watt—(R14)—Package of 5 .... 

Resistor—2.2 megohms—Carbon type— 
14 watt—(R9)—Package of 5 

Shield—Antenna or oscillator coil shield 

Shield—Intermediate frequency trans- 
former shield 

Socket—Dial lamp socket 

Socket—7-contact 6J7, 25Z6 or 25A6 
Radiotron socket 

Socket—8-contact 6H6, 6K7 or 6A8 
Radiotron socket 

Spring—Coil spring for large gears on 
variable tuning condenser—Package of 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS (Continued) 


List Stock - | List 
DESCRIPTION DESCRIPTION 


Switch—Range switch—(SI1) .......... $0.95 
Switch—Tone control and power switch REPRODUCER ASSEMBLIES 
TABLE MODEL 


—=(S20S3 iG dane ce oe ee oe: oe 
Terminal—Antenna terminal board with Coil—Field coil—(L18) ............... 
clip insulating strip and rivets ........ Cone—Reproducer cone—(L16)—Pack- 
11976 | Terminal—Ground terminal clip assem- age ols eus sere oe 
bly Pete tn wy cL Sees err ores poBrBloigio amie 15 Connector—Three-contact male con- 

11388 | Transformer—First intermediate  fre- nector’ for reproducer............+.--- 
quency transformer—(L12, L13, C20, Connector—Three-contact female con- 

nector for reproducer cable .......... 


CAD ee ee aie. A 1.90 
11389 | Transformer—Second intermediate fre- Reproducer complete i ene 1 wae ae 
Transformer—Output transformer—(T1) 


quency transformer—(L14, L15, C23, 
C24(C25) RIG RS)”: cee ease 3.02 
MISCELLANEOUS ASSEMBLIES 
Cord—Power cord and connector assem- 


11391 | Trap—Wave trap—(L1, Cl) .......... 1.22 
11237 | Volume control—(R11) ...........-.-. 1.20 


REPRODUCER ASSEMBLIES bly 4). Se ss Se eee 
CONSOLE MODEL Escutcheon—Station selector escutcheon 

11232 | Board—Terminal board assembly ...... 18 ) and crystal S520. c nh Waar eee ee 
11231 | Bolt—Yoke and core assembly bolt and Knob—Range switch knob—Package of 5 
rE Sia ete ees ae MS. 16 Knob—Station selector knob assembly— 

8060 | Bracket—Output transformer mounting comprising one large and one small 
bracket. ss ee ee eee 14 knob—Package of 5 .............+:- 

11257 | Clamp—Cone center suspension clamping Knob—Volume control or tone control 
nut and screw assembly—Package of 5 Yas: knob—Package Of 5 ae ees ete 

41827 1° Coil—Field. coil—(Li8)) 22s ee 1.92 Screw—Chassis mounting screw assem- 
11469 | Coil—Neutralizing coil—(L17) ......... .20 bly for Console Model—Package of 4. 
Cone—Reproducer cone complete—(L16) Screw—Chassis mounting screw assem- 
LDackageof 5 iis Oe ee 3.85 bly for Table Model—Package of 4... 
Connector—Three-contact male  con- Screw—8-32 x 7/16” headless cupped- 

nector for reproducer LE IONS AA .25 point set screw for small knob in Stock 
Connector—Three-contact female con- No. 11973—Package of 10............ 

nector for reproducer cable .......... 25 Spring—Retaining spring for knobs— 


Stock No. 11455 and No. 11609—Pack- 


Transformer—Output transformer—(T1) 1.46 
Washer—Spring washer—used to hold age Of S026 08.225 Sree es 
speaker field coil securely—Package Spring—Retaining spring for large knobs 
OSS irae ASE Ponte tases Mae ; —Stock No. 11973—Package of 10... 


The prices quoted above are subject to change without notice. 


NOTES 


(1) Beat notes or heterodyning (whistles) may be encountered in some instances on these receivers due to 
excessive antenna capacitance. This condition may be corrected by reducing the size of the antenna or 
by inserting a 150 mmfd. capacitor in seriés with the antenna lead at the antenna terminal. Interference 
in the form of “beats” from a combination of local stations may frequently be remedied by tuning the 
wave trap to one of the interfering stations. 


(2) In the event that unsatisfactory service is obtained from the standard rectifier, an RCA type 25Z6-G may 
be used for replacement. 


(3) Failures of capacitors C-37 or C-38 may produce hum. The rectifier tube should be replaced along with 
the capacitors. 
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RCA VICTOR MODELS T6-11 and C6-12 


Six-Tube, Two-Band, A-C, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


fees Band (A) ...6..2.2...., 540-1,850 ke. 
enor-wave Band (B) ............. 1,850-6,900 kc. 
Eimermiediate Frequency: ........66 6c ees e deen esas 


RADIOTRON COMPLEMENT 


BE -OABS osc. ees First Detector-Oscillator 
PPRCAGRT oo cee os Intermediate Amplifier 
fee CHG. bec ee. Second Detector-A.V.C. 
Power SuppLy RATINGS 

NE ee ONE es kel Sg es cee Cae Lea > dats 
RR ry 1 ctey fedsaaeee seve Maatclirrtun wai el cowl 
PE ie Nk et ee eee a 
Power OutpuT RATINGS 

(os en 2.0 Watts 
NER ee lor 7 Veg i sc. a's cots 4.5 Watts 


ALIGNMENT FREQUENCIES 


Rati OAT 3 4", 600 ke. (osc.), 1,720 ke. (osc., ant.) 
Perth yaaa uus ee base No Adjustments Required 
Pe SE Acc Oe 1g A pe a a oe A 460 ke 
CUR CTU) Sign ame 2 Audio Voltage Amplifier 
CE ECPCORO «is View De Cel es Audio Power Amplifier 
(ae TER dai Ph eae 9 6, Full-wave Rectifier 


sunt tsa sheet Pelvee o's 105-125 Volts, 50-60 Cycles, 75 Watts 
ae Sie Nee Oe 105-125 Volts, 25-60 Cycles, 75 Watts 
100-130/140-160/195-250 Volts, 40-60 Cycles, 75 Watts 


LOUDSPEAKER 


RV Rear eA een eee can che antinn een. & Electrodynamic 
Voice Coil Impedance..... 2.25 Ohms at 400 Cycles 


Mechanical Specifications 


Model T6-11 Model C6-12 
I tet ee Se a wc es skews «vk BP eabine yen st. thes ot sue eal Pha « 3614, inches 
PEM te FEE gE oc bs ois ds swe vente wus ROLE ace tir arnt atts eke 221% inches 
EER ER et To dle x bei CAG Ae Live eens Se eens. SUA on ee Ge ee 95/, inches 
OM eh cy eee ee os, bw al 7 peg VC ah Sieh ah ee eg a a a 37 pounds 
ME EON ecard ke Re oo a Sh oS oie ven cole Bing ons Ce er Pn aan RP 48 pounds 
8 SS SURES Co A i a be ae ee ea 12 inches x 7 inches x 21/, inches 
(lo Abe Se AS (1) Power Switch-Volume, (2) Tuning, (3) Tone, (4) Range Selector 


Setie bah Oe Sat Se EOE TST HEE TOR ar tele 6-to-l 


General Features 


These receivers each employ the same chassis and 
have many distinctive features. Model T6-11 em- 
ploys an 8-inch dynamic loudspeaker and Model 
C6-12 employs a 12-inch dynamic loudspeaker. The 
new RCA All-Metal Radiotrons are employed in a 
superheterodyne circuit. The tuning ranges cover 
the standard broadcast band and extend above it to 
include the 49-meter short-wave broadcast band. The 
short-wave portion of this extensive range also in- 
cludes the channels assigned for police, amateur, and 
aviation communication. 

A high-ratio gang condenser drive is provided to 
facilitate accurate tuning. This feature is especially 


valuable for short-wave reception. The dial is clearly 
graduated and uniformily illuminated. 

Automatic volume control is incorporated in the 
circuit to compensate for fluctuations of signal 
strength due to fading and variations of signal 
strength from station to station. 

High-frequency tone control enables the listener 
to reduce high-frequency response as well as certain 
noises and static. 

An adjustable wave trap, in parallel with the an- 
tenna input, serves to suppress code interference 
which may be encountered in certain localities from 
intermediate frequency radio telegraph signals. 


Circuit Arrangement 


The first detector and oscillator functions are ac- 
complished in a single tube, an RCA-6A8. The in- 
put of this tube is coupled to the antenna through 


a tuned transformer. A shunt (permeability tuned) 
wave trap is connected across the primary of this 
transformer to prevent signals of intermediate fre- 
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quency (460 kc.) from being introduced into the 
first stage as interference. The two-section gang con- 
denser, which tunes the antenna transformer second- 
ary and the heterodyne oscillator coil, has adjustable 
trimmers for obtaining exact alignment. Each of 
these coils is tapped so that the range switch increases 
the range of tuning by decreasing the amount of in- 
ductance. 
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Figure 3—Radiotron and Coil Locations 


The intermediate frequency stage is coupled‘ to the 
RCA-6A8 and to the RCA-6H6 by means of tuned 
transformers. These transformers resonate with fixed 
capacitors and are tuned by molded cores to 460 ke. 

The modulated signal as obtained from the output 
of the if system is detected by an RCA-6H6 twin- 
diode tube. Audio frequency secured by this 
process is passed on to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage, which 
results from detection of the signal, is used for auto- 


SERVICE 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation when such develops. The rat- 
ings of the resistors, capacitors, coils, etc., are indi- 
cated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, Cl, etc., are provided for reference between 
the illustrations and the Replacement Parts List. The 
coils, reactors, and transformer windings are rated in 
terms of their d-c resistances only. Ratings of less 
than one ohm are generally omitted. 


Alignment Procedure 


There are three alignment trimmers provided in 
the antenna transformer and oscillator coil tuned 
circuits. The i-f transformer adjustments are made 
by means of screws attached to molded cores. All 
of these circuits have been accurately adjusted dur- 
ing manufacture and should remain properly aligned 
unless affected by abnormal conditions or altered 
during servicing. Loss of sensitivity, improper tone 
quality, and poor selectivity are the usual indications 
of improper alignment. 

The correct performance of this receiver can only 
be obtained when the aligning has been done with 
adequate and reliable apparatus. The manufacturer of 
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matic volume control. This voltage, which develops 
across the volume control resistor R-7, is applied as 
automatic control grid bias to the first detector and 
if tubes through a suitable resistance filter. The 
second diode of the RCA-6H6 is used to supply re- 
sidual bias for the controlled tubes under conditions 
of little or no signal. This auxiliary diode, under 
such conditions, draws current which flows through 
resistors R-5 and R-7, thereby maintaining the de- 
sired minimum operating bias on such tubes. On ap- 
plication of signal energy above a certain level, how- 
ever, the auxiliary bias diode ceases to draw current 
and the a.v.c. diode takes over the biasing function. 

Manual volume control is effected by means of an 
acoustically tapered potentiometer connected as a 
variable coupling element between the output of the 
second detector and the first audio control grid. After 
amplification by the RCA-6F5, the audio signal is 
transmitted by resistance-capacitance coupling to the 
input of the RCA-6F6 power output stage, which, in 
turn, is transformer-coupled to the dynamic speaker. 
High-frequency tone control is provided by means of 
a shunt capacitor across the plate circuit of the out- 
put tube, which may be cut in or out of the circuit 
with a control switch (S-4). 

The power supply system consists of an RCA-5Z4 
rectifier tube which is supplied from an efficiently de- 
signed power transformer and which works into a 
suitable filter. The various potentials required for 
the plate, screen, control grid, and cathode circuits 
are obtained from the output of the filter. The elec 
trodynamic loudspeaker field coil is used as a filter 
reactor. 


DATA 


this receiver has available, for sale through its dis- 
tributors and dealers, a complete assortment of such 
service equipment as may be needed for the align- 
ment operation. 

An oscillator (signal generator), such as the RCA 
Stock No. 9595, is required as a source of the speci- 
fied alignment frequencies. Visual indication of re- 
ceiver output during the adjustment is necessary and 
should be accomplished by the use of an indicator 
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Figure 4—Loudspeaker Wiring 


such as the RCA Stock No. 4317 Neon Output In- 
dicator. 

The following method of procedure should be fol- 
lowed in adjusting the various trimmer capacitors 
and molded cores: 


I-F Core Adjustments 

The four adjustment screws (attached to molded 
cores) of the two i-f transformers (one on top and 
one on bottom of each i-f transformer) are located 
as shown by Figures 3 and 6. Each circuit must be 
aligned to a basic frequency of 460 ke. To do this, 
attach the output indicator across the loudspeaker 
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Primary Resistance—24.5 ohms, Total 
Secondary Resistance—670 ohms, Total 


Figure 5—Universal Transformer 


voice coil or across the output transformer primary. 
Connect the output of the test oscillator between the 
control grid of the RCA-6A8 and chassis ground. 
Tune the oscillator to 460 ke. Advance the receiver 
volume control to its full-on position and adjust the 
receiver tuning control to a point, within its range, 
where no interference is encountered either from 
local broadcast stations or from the heterodyne oscil- 
lator. Increase the output of the test oscillator until 
a slight indication is present on the output indicator. 
Then, adjust the two screws of the second i-f trans- 
former to produce maximum (peak) indicated re- 
ceiver output. Then, adjust the two screws of the 
first if transformer for maximum (peak) receiver 
output as shown by the indicating device. During 
these adjustments, regulate the test oscillator output 
so that the indication is always as low as possible. 
By doing so, broadness of tuning due to a.v.c. action 
will be avoided. It is advisable to repeat the adjust- 
ment of all i-f screws to assure that the interaction 
between them has not disturbed the original adjust- 
ment. 


R-F Trimmer Adjustments 

Calibrate the tuning dial by setting pointer to hori- 
zontal line at low-frequency end of broadcast band 
scale while variable condenser is at maximum ca- 
pacity. 

The output indicator should be left connected to 
the output system. Attach the output of the test 
oscillator between the antenna and ground terminals 
of the receiver input. Adjust the oscillator to 1,720 
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ke. and set the receiver tuning control to a dial read- 
ing of 1,720 ke. Leave the volume control of the 
receiver at-its maximum position. Make sure that the 
range selector is at its broadcast position. Regulate 
the output of the test oscillator until a slight indi- 
cation is perceptible at the receiver output. Then 
adjust the two trimmers, C-6 and C-4, of the oscil- 
lator and antenna transformer coils (mounted on the 
variable condenser) so that each produces maximum 
(peak) receiver output. After this maximum has 
been accurately obtained, shift the test oscillator to 
600 kc. Tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best received. 
Then, adjust the receiver oscillator series trimmer, 
C-9, simultaneously rocking the tuning control back- 
ward and forward through the signal until maximum 
receiver output results from these combined opera- 
tions. The adjustment at 1,720 kc. should then be 
repeated to correct for any change which may have 
been caused by the oscillator series trimmer adjust- 
ment. 


Radiotron Socket Voltages 


Voltage values indicated at the Radiotron socket 
contacts on Figure 6 form a reference basis for test 
of the receiver. It is to be noted that all voltages 
are given with respect to chassis ground, excepting 
those appearing across the heaters (H-H). The 
values shown are obtainable when the receiver is in 
normal operating condition, with all tubes intact. 
They do not take into account inaccuracy caused by 
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% CANNOT BE MEASURED WITH ORDINARY VOLTMETER 


Measured at 115 volts, 60 cycle supply 
Figure 6—Radiotron Socket Voltages 


the resistance of the voltmeter used for the tests, the 
lower the voltmeter resistance the lower the degree 
of accuracy. Allowance must, therefore, be made, 
dependent upon the type of test instrument used, for 
the loading effect of the voltmeter on the circuit. 


Wave-Trap Adjustment 


With the receiver in operation using its normal an- 
tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap screw (core) to the point 
which causes maximum suppression of the interfer- 
ence. 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


REPLACEMENT PARTS 


Stock List Stock 
No. DESCRIPTION Brice No. DESCRIPTION 
RECEIVER ASSEMBLIES 11195 | Socket—5-contact 5Z4 Radiotron pepe 
sas | Bushing Variable tuning cofdenr | | 1098 | Seukel—Z-contact€K7, HS or GH 
Se a bushing assembly—Package $0.43 | 11196 | Socket—8-contact 6A8 or 6F6 ‘Radiotron 
<A a7 ot ES eae a oe Sak a ee : ketety te ree eben aoe 
11350 | Cap—Grid contact cap—Package of 5 .. .20 ; BOS sit vege ‘ A 
11465 | Capacitor—Adjustable capacitor—(C9).. 48 12007 Beye meyers ee woe Core AE oe 
11450 Capacitor—11.5 Mmfd.—(Cl11) ........ 14 eepackare of 10 4 4 rocks | 
11998 aie Gils Mmfd.—(C12, C13, C16, % i1asi. | 'Seriten Range aoc (apes) font 
SOREN te OSE re Bee ae a : 12001 | Switch—Tone control switch—(S4) .... 
11500 | Capacitor—175 Mmfd.—(C18) ......... 18 ; : : > 
4297 | Capacitor—400 Mmfd.—(C2) .......... fi cee ites ok meee a eee 
ee a samp 4 ee ee oe 12002 | Transformer—First intermediate  fre- 
APA ae Bey as a Stee aa ; quency transformer complete with 
4868 Capacitor—.005 Mfid.—(C8, C24) ...... .20 shield (EMT .cClo Chav nt eee 
4858 | Capacitor—.01 Mid.—(C19, C23) ...... — 11999 | Transformer—Power transformer, 105- 
11451 | Capacitor—.017 Mfd—(C25) .......... 18 125 ‘volts #5060 “eycles CL) ©. eas 
4840 Capacitor—.25 Mfd.—(C20, C22) ....... oO 12132 | Transformer—Power transformer, 105- 
5170 | Capacitor—.25 Mid—(C15) ........... oe T2bgalte:( 25 toasO cycles meee 
4841 Capacitor—.1 Mfd.—(C5)_............. 2 12133 | Transformer—Power transformer, 110- 
4835 | Capacitor—.1 Mid—=(C14) “2 eee ae 28 pool wolre eo ccycles 
vee on meen Sages Pre oa Lae te 12003 | Transformer—Second intermediate fre- 
11462 | Coil—Antenna coil—(L2, L3) ......... 1.85 Sher ey age er Bees 8 
11463 | Coil—Oscillator coil—(L4, L5) ........ 1-65 | 19005 | fitap Wave Gane (Le ee 
11457 | Condenser—2-gang variable tuning con- 12000 | Volume control—Volume control. and 
denser—(C3, C4. C63 Ci) aaa eee 3.46 ower switiceCR7 ean 
12006 | Core—Adjustable core for wave trap P ok ge fn ane a 
stock No. 12005 and i-f transformer MISCELLANEOUS ASSEMBLIES 
stock Nos. 12002 and 12003.......... 22 : 
11583 Dial—Station selector dial scale ........ 40 11455 | Knob—Station selector, volume control, 
12042 | Drive—Vernier drive for tuning con- Denes 5 or power switch knob— 
denser stock No. 11457 ............. £35 ef a 210s EMT ELT Sao eke cs 
11467 | Indicator—Station selector indicator 11456 ea per § i Teli Packag ere 
poifiter =. wes ae eee he ie .10 as ee Rig ores © = 
5226 | Lamp—Dial lamp—Package of 5....... -70 11586 BO eee Wepiesecta 2 eae 
12004 | Resistor—Voltage divider resistor—com- images oe R ele tag tag ara ky k 
prising one 216-ohm, one 27-ohm, and pring—Retaining spring for knob stoc 
one 22-ohm sections—(R13, R14, R15) 45 No. 11455—Package of 5 .......... 
11174 | Resistor—220 ohms—carbon type—% REPRODUCER ASSEMBLIES 
watt—(R1)—Package of 5.......... 1.00 ; 
8070 | Resistor—22.000 ohms—carbon type—%% 11232 Board—Terminal board assembly with 
watt—(R4)—Package of 5........... 1.00 twovleadswiresclipsayes ee ae eee 
12011 | Resistor—27.000 ohms—carbon type—1 11231 | Bolt—Yoke and core assembly bolt and 
watt—(R3)—Package Obese aie 1.10 £90 Ghia tah er Mee aed AMR en TR She eS aT ch Ba tee 
5029 | Resistor—56.000 ohms—carbon type—™% 8060 Pe ees oe transformer mounting 
watt—(R2)—Package Of 5. eee 1.00 facketpys A ieks tl See ee ee 
12009 | Resistor—68.000 ohms—carbon type—™% 11257 | Clamp—Cone center suspension clamp- 
watt—(R12)—Package of 5 ......... 1.00 ing nut and screw assembly—Package 
12010 | Resistor—68,000 ohms—carbon type— ee ender als eae nae aca 
1/10 watt—(R6)—Package of 5 ..... uw 12012 |» Coil—Field coil=(L12)-y 7 2 
3118 | Resistor—100.000 ohms—carbon type—% ; tone oir rc atans penser pier 
watt-—(R9)—-Pactkage of 5)... 0oeye 1.00 ae Of 5 CTAET Monk 1)—Pack- 
11297 | Resistor—330,000 ohms—carbon type— 11258 | Co spas oT hcers pein gre ere 
1/10 watt—(R10)—Package of 5 .... 75 age of 5<=(Console Model) 
11452 | Resistor—470,000 ohms—carbon type— GaP perpen arses hiked ORS 
1/10 watt—-(Rid)-sBankageani se 75 5118 See ee male connector for 
11626 | Resistor—2.2 megohms—carbon type—%4 5119 | Connector—3-contact female connector 
watt—(RS, R8)—Package of 5...... 1.00 for reproducer cable............ 
11464 | Shield—Antenna or oscillator coil shield 25, 9638 | Reproducer complete—(Table Model) oa 
12008 | Shield—Intermediate frequency _ trans- 9639 | Reproducer complete—(Console Model). 
former shield for stock No. 12002 and 11253 | Transformer—Output transformer—(T2) 
DOO S | ag ais caer Ta reas ee -28 | 11886 | Washer—Spring washer used to hold field 
8098 | Socket—Dial lamp socket ............. 10 coil securely—Package of 5 


The prices quoted above are subject to change without notice. 
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RCA VICTOR MODELS T7-12 and C7-14 


Seven-Tube, Three-Band, A-C, 


Superheterodyne Receivers 


TECHNICAL INFORMATION 


Electrical Specifications 


RADIOTRON COMPLEMENT 


CIO) LCR E ye CE a ane First Detector—Oscillator 

MOAB ANA OK Iik Sree cs ileve, ere ce se Kiel Dic le a Intermediate Amplifier 

LO OR NES ot SE er Second Detector—A.V.C. 
02 a re Audio Voltage Amplifier 
FREQUENCY RANGES 

RE ee hose eae: chsia hy casa pra aon, wine 540— 1,625 kc. 
[kanOch 1B) nénbe chee eer Re ee en oc 162 5—— 5 100) ke: 
NE enc clare cia s Siees S ERY 2a os 3 100—=18,000 ke. 
eeeEEEe” ECRGUERCY so isis. G1 OAs VR ins coy o ov nb wide age 
Power Suppiy RatIncs 

RAS log loca ale RK en Loca 6 AS ilee eh see es 
RnR te IS peo airs ce Regie Coan GOs ord ak a Sew wale ha 0g 
SME MEI a Oto St Sigice is nos title sd es oe wk oh we Veale es 
PowER Output 

Nn SE ee ately on, cake 4, Mh Te < & é 2.0 watts 
ERs ke. aires egos He bmx laine wed elaine 4.5 watts 


CORO ON- OR Ga copia a, odd Larisa Audio Power Amplifier 
GR es AUG Sa eda ieee ra bk A ah Full Wave Rectifier 
CTE EROS EME he Gio Meee ene ads: whe ie Tuning Indicator 
ALIGNMENT FREQUENCIES 

Bend Niece r ene. Sees 600 kc. (osc.), 1,400 kc. (osc., ant.) 
aE caterers caferhs cio? Wet en isis tan wie ve None required 
Ba iterate ere waa cabana 18,000 ke. (osc., ant.) 
HOG6 Sid Peck SE at HOPG RTT. Oct NOME ERECTOR RO OIE Nas RENEE yee 460 kc 
Fin ey are ee 105-—125 volts, 50—60 cycles, 90 watts 
Mae Toewers aay spars Tonietae 105—125 volts, 25—60 cycles, 90 watts 


100—130/140—160/195—250 volts, 40—60 cycles, 90 watts 
LOUDSPEAKER 


Ey DETR GT Ne ads cn ki OPE Mia dt oe Electrodynamic 
Voice Com Tinpedance. 0.5 <y).00 <0 2.25 ohms at 400 cycles 


Mechanical Specifications 


Qs RS Ce 
NIM ee PAID, oc ah cuadais. daring sx % he odo se alee hone ws 
Mone. T7-12 

a 0s RA a 245g inches 
OS an op SAS ee 147% inches 
TD, Shc Sy aE 11 inches 
Se EY tee, oh pu. 2 en cse-ndieieveok a WEG Clana 24 pounds 
BP CORI PLE \le ca lels a due ag bes nee e cee cas 28 pounds 


Eater ee G enicd Hints 12 inches x 7 inches x 2!/4 inches 
MRE ects CPT ea ellera Spe Io ates eae 10 to 1 and 50 to 1 
Mover C7-14 

Bete ati any te hie aica se ee & Digs Ss an ee 407, inches 
CLs | ORANG 3 ER SOO, Mao Oy SO Ey oe OO 2614 inches 
LEST Sa eis AB RCE ea a Oe REE es PRA ig 133 inches 
NV IVC e ICE nice cate o 705 eine oles Ria eng os aoe eee 43 pounds 
Were CSp Pie) os gacn ae cas dd cess wwaiwn 5514 pounds 


General Description 


These two models are similar to RCA Victor Models T6-1 
and C6-2 respectively. The changes consist of (1) the addi- 
tion of an RCA-6E5 Tuning Indicator, (2) an RCA-5Z4 
all-metal rectifier used in place of the RCA-80, and (3) new 
cabinet design. All service data for Models T6-1 and C6-2 
are directly applicable to these instruments except as follows: 

Secondary resistance of Universal Transformer, 355 ohms 
total. 


Bracket—Tuning tube mounting bracket 
and clamp ‘assembtbyee. oo cates «ieee 
11888 | Cable—Tuning tube cable, complete with 


SOGKE CEE Miers scare See Oe PA 
4836 | Capacitor—.05 Mfd. (C35)............ 
11894 | Dial—Station selector dial scale......... 


11276 | Escutcheon—Tuning tube escutcheon.... 
11893 | Indicator—Station selector indicator pointer 
11455 | Knob—Volume control or power switch 
Knob-=-backade- of 5G: dus ene asd 
11609 | Knob—Range switch knob—Package of 5 
11610 | Knob—Station selector knob assembly, 
comprising one large and one small 


knob-—-Packsde. OF55.. ce. puns Petes 

11382 | Resistor—l1 megohm—carbon type—1/10- 
watt\(R22)——Packave of 5:.....2<.. 

11626 | Resistor—2.2 megohms— carbon type — 
V/y-watt (R20, R21)—Package of 5.... 
Screw—Chassis mounting screw assembly 
—Console model—Package of 4...... 


Tuning Tube Cable voltages: Yellow, 0 v.; Brown, 6.4 v. a-c; 
Red, 263 v.; and Green, 0 v. 

The following parts listed for Models T6-1 and C6-2 are 
not required: Stock Nos. 4841 (C23), 11615, 11376, 11396, 
1283, 0198. 11363,. 11458, 11585, 11584, and 11230, 

The parts listed below are required in addition to the re- 
maining parts for Models T6-1 and C6-2 : 


Screw—Chassis mounting screw assembly 

—Table model—Package of 4........ 
socket——Dial lamp socket....¢s0s5- 000% 
Socket—Tuning tube socket and cover... 


Socket—5-contact rectifier Radiotron socket 
Socket—7-contact Radiotron socket...... 
Socket—8-contact Radiotron socket...... 


Spring—Retaining Spring for knob, Stock 
Nos. 11455 and 11609, and small knob 
in Stock No. 11610—Package of 5.... 

Spring—Retaining spring for large knob 
in Stock No. 11610—Package of 10... 

Transformer—Power transformer—105-125 


volts—50-60 cycles (T1)............ 
Transformer—Power transformer—105-125 
Ol CS—=— 0-90! GY.CleSzciepehsueis icles siolenessvereus 


Transformer—Power transformer—100-130 

—140-160—195-250 volts—40-60 cycles 
Washer—Spring washer used to hold field 
coil securely—Package of 5.......... 


The prices quoted above are subject to change without notice. 
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Figure 1—Schematic Circuit Diagram 
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RCA VICTOR MODELS T8-18, C8-19, and C8-20 
Eight-Tube, Three-Band, A-C, Superheterodyne Receivers 
SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

RET cic nek Lice ke ie Re 540- 1,625 kc: Band A,..600 kc. (osc.), 1,400 ke. (osc., det., ant.) 
PEM idle anes ke nb vet ee me 1,625~ 5; 700 “kc. DS A rea es aia oil clatwinta oss wee tack None _ required 
MS ee ins he Rte aan is 5,700-18,000 ke. AAT er eR ik Sees sito 18,000 ke. (osc., det., ant.) 
COREE CEG fa) Rts ee eg eS Ads Bixee Keene Ne Awa os biel 4 eee dete Delp os 460 ke. 
RADIOTRON COMPLEMENT 

Peer GA OKT 6 ke Radio-Frequency Amplifier (PAG os eaten ark + ea Audio Voltage Amplifier 
Re ALGAS ws eek eee: First Detector-Oscillator (Gy REPO BG oh suse 2". a Audio Power Amplifier 
PPO on ce se Intermediate Amplifier eg a RO. Lie 5. Re cee ree Full Wave Rectifier 
Pete aeGHG oe... ee Second Detector-A.V.C. ECGYOA AS Mg O68 Sie A IOI ar ee ee Tuning Indicator 
Power Supply RaTINGs 

EN uae a eres yams ies dale wees weigs ee eee 105-125 Volts, 50-60 Cycles, 100 Watts 
RR OE 8 ee ia Meh aes i wt alg only Sb kg oe alee § 105-125 Volts, 25-60 Cycles, 105 Watts 
LA VS pO RS gre te a 100-130/140-160/195-250 Volts, 40-60 Cycles, 100 Watts 
POWER OvuTPUT LOUDSPEAKER 

NE HS een ee ae 2.25 Watts Sipe: SO oe eile bacaeh te Al re agra Electrodynamic 
EID Sis od ee basse ies eens 5.0 Watts Voice Coil Impedance...... 2.25 ohms at 400 cycles 


Mechanical Specifications 


ae he A WIE tee cnet eiies b eily Spyies Kee Wie ae wp * ness 10-to-1 and 50-to-l 
EMI CC TMCTNSIONS! finn. © Sinien i Sew Rbea ie > Wise meee wae Eee es es 137/g inches x 7%/g inches x 2!/, inches 

Model T8-18 Model C8-19 Model C8-20 
SN Fl cre eta FERN isie ios K, Kae AE vorloke wom aed 8 fe 8» 2114, inches 39 inches 39 inches 
Mee rok yc vote Ts S MRR Secreta pices 6 We ees 153/, inches 2514, inches 26 inches 
RM aIMEE a1. Tr, sak 52 1g Grae Ute Paulas lor ses: Gis Sita © é Meals 914 inches 1214, inches 123/, inches 
UNE Ts ea a ie 27/7. pounds 48 pounds 47 pounds 
PEMEE OMEN), ck os eee aie As mc vg, Sw lean 3314, pounds 63 pounds 62 pounds 
eerste Controls) 6. vce ies wha ae (1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch-Tone 


General Description 
These three models are similar to RCA Victor RCA Victor Models T7-5 and C7-6 is directly ap- 


Models T7-5 and C7-6, except for the addition of an plicable to these instruments except the Schematic 
RCA-6E5 Tuning Indicator; and an RCA-5Z4 All Diagram, Wiring Diagram, and Replacement Parts. 
Metal Rectifier used in place of the RCA-80. An Other differences are as follows: 


8-inch dynamic speaker is used in the Table Model 


is. Giuleithe too Console Modele(C8-19:and Secondary resistance of universal transformer, 265 
-18), while Ww - 


C8-20) each use a 12-inch dynamic speaker. The two oo fips 

Console Models differ only in cabinet design. Tuning tube cable voltages: 

Service Data Yellow Brown Red Green 
ON. 


All information contained in the Service Notes for 0 v. 6.3 Vi, acc 258 v. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List Stock List 
DESCRIPTION DESCRIPTION 


RECEIVER ASSEMBLIES 
Bushing—Variable tuning condenser 
Pee bushing pci esas aes 
fe) A CNet et sus 
Cable—Radiotron tuning tube cable com- 
plete with socket Resistor—2.2 megohms—Carbon type— 
Cap—Contact cap—Package of i “A watt—(R9, R31, R32)—Package of 
Capacitor—Adjustable eapacitor=-(Cis). © TY) ee eel mk Reece ep Sour eee bree, chek iota catiye shia 
Capacitor—50 MMfd—(C37) .......... Re ee or - detector coil shield. 
Capacitor—175 MMfd—(C31) ......... Shield—Oscillator coil shield .......... 
Capacitor—175 MMfd.—(C27).......... Shield—Intermediate frequency  trans- 
ene MMfd.—(C2, C7, oe formerishield cones ee eee 
Capacitor—4000 MMid.—-(C3)_ Socket Neantier fectep idee 
Capacitor—.005 Mfd.—(C29, C34) edeler STi t RAD eM Wee 


Capacitor—.017 Mfd.—(C33) 
Capacitor—01 Mfd.—(C28) Set aco 


Capacitor—.01 Mfd.—(C32) .. : 
Capacitor 20k Midi (Cl at ses wean oS a 6A8 or 6F6 marcia. 


Cea 5 ei ica Switch—Range switche Sy ese 4) (3 oe 
Capacitors Ma—¢C5) Switch-Fone conte and power switch 


Capacitor—10 Mfd.—(C36 
pacitor ( ) Transformer—First intermediate fre- 


Capacitor—10 Mfd.—(C22) 
Capaciter—16 Mfdia-(Ca5) ae rant ia Lines, 


Ce ciate aes clip Pianetiemets Second iermmerioce fre- | 
Coil cAnteieicoin Cae L4, LS, quency transformer—(L18, L19, C25, 
C262C27*. Ra RB). ae Bee pean 


C4, R1) 
+ vy Transformer—Power transformer—105- 
Coil—Detector coil—(L6, L7, L8, L9, (2S voligens0 Bo; cyelese: (EL Ree 


C9, R3) 
Coil—Oscillator coil—(L10,, Li11, L12, Transformer—Power transformer—105- | 
‘ eT 125 volts—25-50: cycles |. 2.05.3: 


E1T3 214 aise C1516) r P = : f Z ve 
ees 3 ; ransformer—Power transformer—105- | 
Condenser—Three-gang variable tuning 130, 140-160, 195-250 volts—40-60 | 


condenser—(C5:% C6," Cll, ~C12, C19; 
Cy Cles aon. SG ek ee eres 


C20) 
Dial—Station selector dial scale Bg Deo C1) Bae he Race: | 


Drive—Variable tuning condenser drive. 

Foot—Chassis foot assembly—Package MISCELLANEOUS ASSEMBLIES 
off 22: hee : ; 

Indicator—S tation selector indicator gin heres seers Rigen 

Escutcheon—Tuning tube escutcheon. 


pointer = 
Lamp—Dial lamp—Package of 5 Escutcheon—Station selector escutcheon 
and: crystaly.. 2.) oor eee 


Resistor—V oltage divider resistor—com- 
Knob—Range switch knob—Package of 
5 


11172 | Resistor—470,000 ohms—Carbon type— 
14 watt—(R14)—Package of 5...... 
Resistor—560,000 ohms—Carbon type— 
1/10 watt—(R2, R4)—Package of 5. 


prising one 3,500 ohm and one 13,000 
ohm sections—(R15, R20) 
Resistor—Voltage divider resistor—com- 
prising one 148 ohm, one 32 ohm and 
one 85 ohm sections—(R16, R17, R18) 
Resistor—12 ohms—Flexible type com- 
plete with, contact cap—(R22) 
Resistor—560 ohms—Carbon type—%% 
watt—(R24)—Package of 5 
Resistor—33,000 ohms—Carbon type—'% 
watt—(R5)—Package of 5 
Resistor—39,000 ohms—Carbon type—™% 
watt—(R10)—Package of 5 
Resistor—82,000 ohms—Carbon type—™% 
watt—(R23)—Package of 5 
Resistor—100,000 ohms—Carbon type— 
14 watt—(R19)—Package of 5 
Resistot—270,000 ohms—Carbon type— 
14 watt—(R13)—Package of 5 ; 


The prices quoted above are subject to change without notice. 


Knob—Station selector knob assembly— 
comprising one small and one large 
knob—Package of 5 

Knob—Volume control or tone control 
knob—Package of 5 

Resistor—1 megohm—Carbon type—1 / 10 
watt—(R33)—Package of 5 

Screw—Chassis mounting screw assem- 
bly—Console Model—Package of 4 

Screw—Chassis mounting screw assem- 
bly—Table Model—Package of 4 

Socket—Tuning tube socket and cover | 

Spring—Retaining spring for knobs, 
Stock No. 11347, No. 11582 and small 
knob in Stock No. 11610—Package of 

Spring—Retaining spring for large knob 

in Stock No. 11610—Package of 10 .. 
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Stock 
No. 


11232 
11231 
8060 
11257 
11254 
11233 
11235 
5119 
5118 
9618 


11253 
11886 


REPLACEMENT PARTS — Continued 


DESCRIPTION 


REPRODUCER ASSEMBLIES 
Table Model 


Board—Terminal board with two lead 
WITGMCIIOS tae tad oy Lae cheng hentai: 
Bolt—Yoke and core assembly bolt and 
PUL te ete Pa arta) eee ETT Ree irae atm opener ed 
Bracket—Output transformer mounting 
DraCKety mice hae oe aie NOs ate me 
Clamp—Cone center suspension clamp- 
ing nut and screw assembly—Package 
OLED ey ute Stanek ead acetic ane 
Coil—Field coil—(L20) 
Coil—Neutralizing coil—(L21) 
Cone—Reproducer cone—(L22)—Pack- 
AREROUT Di ieee ee eta ac heckianes 
Connector—3-contact female connector 
for reproducer cable.) vec. snes 
Connector—3-contact male connector for 
TEDFOCUCEL ares Toy tale ek es as 
Reproducer—Complete 
Transformer—Output transformer—(T2) 
Washer—Spring washer used to hold 
field coil securely—Package of 5 .... 


List 
Price 


18 
16 
14 
25 

2.00 
30 

3.50 
25 
25 

6.40 

1.56 


.20 


Stock 
No. 


E232 
11231 

8060 
257 


11254 
11233 
11258 


5118 
5119 
9619 


Zoe 
11886 


DESCRIPTION 


REPRODUCER ASSEMBLIES 
Console Models 


Board—Terminal board assembly with 
twoulead ‘wire. clips: 2.56.46... eae. 
Bolt—Yoke and core. assembly bolt and 
EVEL Ge ree eras eet Me ead crete at tntaruca ltr 
Bracket—Output transformer mounting 
brackety Menten pes ceed eda ace fai 
Clamp-—Cone center suspension clamping 
nut and screw assembly—Package of 5 
Coil—Field coil—(L20) 
Coil—Hum neutralizing coil—(L21).... 


Cone—Reproducer cone—(L22)—Pack- 
APC LOL. OM ee oats acu ber ne Pit pao he 
Connector—3-contact male connector for 
TEPrOCUCErl.., ctl ene ee. GN RA oe: 


Connector—3-contact female connector 
plug for reproducer cable ............ 
Reproducer—Complete ................ 
Transformer—Output transformer—(T2) 
Washer—Spring washer used to hold 
field coil securely—Package of 5 .... 


The prices quoted above are subject to change without notice. 


SERVICE HINTS 


(1) Excessive heating of the 6E5 tube may be due to high 


cathode current —in excess of 7 ma. 


The tube should be 


replaced and the condition of the 5Z4 rectifier checked. 
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List 
Price 


18 
16 
14 
25 
2.00 
.30 
3.85 


25 


25 
6.05 
1.56 
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RCA VICTOR MODELS (9-4 and T9-10 
Nine-Tube, Three-Band, A-C, Superheterodyne Receivers 


TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

ho, Jah SOS Eee hee ee ee, 540-1,800 kc. Band A...600 ke. (osc.), 1,720 ke. (osc., det., ant.) 
RII ee dr) reek , Bom on oc 1,800-6,000 kc. etd hres vecwioeeet 2 6,132 kc. (osc., det., ant.) 
UTP" Ea SESE am se ie ae 6,000-18,000 kc. DARE Cn. teen ele. 18,000 ke. (osc., det., ant.) 
(STEN UCIT 211), rac: gee Cen NE ne oy er er 460 ke. 
RADIOTRON COMPLEMENT (7) RCAGHG «4. eer. Second Detector and A.V.C. 
2! OVA) 4g a Radio-Frequency Amplifier CO) PROACGE See ects. oy Audio Amplifier 
POOLE oo ek cee w ce nen. First Detector I) ROA-GEG ire... Power Output Amplifier 
MPMINOATONT bn os nde cay gk Heterodyne Oscillator OBE RR Me ge ihr tt ah, ce Full Wave Rectifier 
MPR OALOR Tees ees: -..Intermediate Amplifier CERO APGH Se, Ose ee Tuning Indicator 
Power Suppiy RatINcs 

(A eS RS Bee Ne eg ae ee ee 105-125 volts, 50-60 cycles, 105 watts 
ee oe AM iis) OMe cole hie ike etl: 105-125 volts, 25-60 cycles, 105 watts 
(nt Se TESS te a ee er rrr 100-130/140-160/195-250 volts, 40-60 cycles, 105 watts 
LOUDSPEAKER Power Outpur Ratincs 
ee Electrodynamic Beet yes edn ag be ee A 2 Watts 
Voice Coil Impedance..... 2'%4 Ohms at 400 Cycles ia MAINA ica ts. ciah foe i ol me 4’ Watts 


Mechanical Specifications 


Model C9-4 Model T9-10 
se a AUT) ph fas CE th ea 22% inches 
OOPS ups. SAUS E RS SEEgy een te, Se ned NO aR BS SA i ee 16!/42 inches 
LE 5 Gah oee es Ae ee eran ae eae JOU ea as ean) a ea 1134 inches 
MeN CE) oe, eae) Balke pig) i Si Ga es 0, ie es oe OR 34 pounds 
Be eat onipping) lsc l a. oh ae a HOR 0 aie ca ne ON a, ee a 39 pounds 
lee codec Limencions 1. ey eh ie! oe 14/7) inches x 9 inches x 3!4 inches 


General Description 


These two models each employ the same type of Service Data 
chassis and are similar to the original RCA Victor All Service Data contained dn the Service Notes 
Model C9-4. The main changes consist of the follow- for RCA Victor Model C9-4 are directly applicable 
ing: (1) An RCA-5Z4 metal rectifier is used in place to these instruments except the Schematic Diagram, 
of the RCA-5Z3 glass rectifier, and (2) a Speech- Wiring Diagram, and Replacement Parts. Other 
Music Control is added to the compensated volume aH Sale pane iflustrseed he dae Vollacis: 
control circuit and is actuated by the same knob as Uni | Transf ab (Bigure a7 
the power switch. The Console Model (C9-4) em- Re ee a ciaGe Cesistance (Tipu 
ploys a 12-inch dynamic loudspeaker and the Table C9-4 Serv os Note). 
Model (T9-10) employs an 8-inch dynamic loud- Primary Winding 17.3 ohms total. 
speaker. Secondary Winding 400 ohms total. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers, 


StTocK List STOCK 
DESCRIPTION PRICE No. 


RECEIVER ASSEMBLIES 
4427 | Bracket—Volume control or high fre- 


quency tone control mounting bracket. | $0.18 | = | 5 sae e ee eee eee eee eee e eee e eee es 

5237 | Bushing—Variable tuning condenser 
mounting bushing assembly—Package SHISIA UI. sso cksaciev mild oan ee ateuepena tee ates 
OFS Re grcisis oye staieie 'e oPeuey Mid erekcce been e eters Shield—Intermediate frequency transfor- 
11350 | Cap—Contact cap—Package of 5....... mer: Shielddns.s.06 as aie en i ole de 
11223 | Capacitor—Adjustable capacitor (C19).. Socket—Dial lamp socket.............. 
11292 | Capacitor—22 MMfd. (C7).......-..5- Socket—5-contact rectifier radiotron socket 
11321 | Capacitor—33 MMfd. (C33).........-. Socket—5-contact radiotron socket...... 
11289 | Capacitor—50 MMfd. (C11).......... Socket—7-contact radiotron socket...... 
11291 | Capacitor—115 MMfd. (C21)......... Switch—Band switch ($1, $2, $3, $4, S5, 
11623 | Capacitor—175 MMfd. (C31)........-. S6;. S7, S81 SO RS1OSSb) ice tear 
5116 | Capacitor—175 MMfd. (C35).......--- Switch—Tone control and power switch 
4409 | Capacitor—1120 MMid=-(C38)s....20%..¢ (Sy IZ DAB Aicahonon onO.C OB. 00.5 
11288 | Capacitor—1225 MMtId. (C17)........ Terminal—Antenna terminal clip assembly 
11287 | Capacitor—4500 MMfd. (C15)........ 4 Tone Control—High frequency tone con- 
4868 | Capacitor—0.005 Mfd. (C34, C44)..... trol: (R20 yas aie os we ania Wret e ae 
4624 | Capacitor—0.01 Mfd. (C32)........... | Transformer—First intermediate frequency 
4858 | Capacitor—0.01 Mfd. (C37).........+. transformer (L16, L17, C24, C25).... 
5196 | Capacitor—0.035 Mfd. (C43)......... Transformer—Second Intermediate fre- 
4836 | Capacitor—0.05 Mfd. (C4, C13, C26).. quency transformer (L18, L19, C29, 
4886 | Capacitor—0.05 Mfd. (C51).........-. ©30;C31,° RI, ORB) a icae & cee etatitem ate 
4885 | Capacitor—0.1 Mfd. (C6, C12, C27)... Transformer—Power transformer — 105- 
5170 | Capacitor—0.25 Mfd. (C23, C28, C36, 125 volts—50-60: cycles _(T1)...35 sts 
CSO) «ca ca kone emelle wha-arslnnete ne aus rere aye Transformer—Power transformer — 105- 
11240 | Capacitor—10 Mfd. (C39)............ 125 2volts——20-60 Ccy.clessatistenet eter ferences 
5212 | Capacitor—18 Mfd. (C40)............ Transformer—Power transformer — 100- 
11272 | Clamp—Antenna cable clamp—Located 130, 140-160, 195-250 volts—40-60 
near antenna terminal.............0% CYCLES. sis) his! ace weet optic eneeeian wieies suaroun was 
5215 | Coil—Antenna coil (A and C Bands)— Volume Control—(RI11).... hee we 


) 
5245 | Coil—Antenna coil (B Band)—(L3, L4, DRIVE ASSEMBLIES 
C2 


NR DE avn Tans 8 
5216 | Coil—Detector coil (A and C Bands)— Arm—Band indicator operating arm..... 
(LIP ESS LIGA LI CS, ClO ye nioe once Ball—Steel ball—Package of 20........ 
5246 | Coil—Detector coil (B Band)—(L9, L10, Clutch—Tuning condenser drive clutch as- 
(SD). sktelohs saat abou el aheceas et ateteps sembly—comprising drive shaft, balls, 
5217 | Coil—Oscillator coil (A and C Bands)— ring, spring and washers—assembled.. 
(L13, Lis Cl6 C20) ie cere canicic Dial==Dialssscalete sertacco ete ee kte ne 
5247 | Coil—Oscillator coil (B Band)—(L14, Drive—Variable tuning condenser drive 
CLS): lob het cba tetene sclocare ace aauatenatole Assembly.” 5 e:2 «so isi sels, o ekep eure etelacs elas 
11214 | Condenser—3-gang variable tuning con- Indicator—Station _ selector indicator 
denser (C5, C14) C22) vinin. citee e760 POINtEE ai. 5 sck boa vce oat opetecn cepa 
4340 | Lamp—Dial lamp—Package of 5....... Indicator—Band indicator pointer as- 
8041 | Plate—R.F. or I.F. coil shield locking plate _ sembly—comprising indicator pointer, 
—Packdge. Of- Ziska. 6's. a Semeinuuepnee arm, link. and: Sud. to% wait tas ees ane 


Screw—No. 6°32-5/32-in. square head set 
screw for band indicator operating arm 
=—Package. of 102.5) a5 ckivie eu ae = <imiste 

Screw—No. 8-32-5/32-in. set screw for 
variable condenser drive assembly — 


11244 | Resistor—Voltage divider resistor, compris- 
ing one 7500 ohm and one 9200 ohm 
section—(R18, R19)........eeeeeee 

11329 | Resistor—Voltage divider resistor, compris- 
ing one 148 ohm, one 32 ohm and one 


85 ohm section—(R15, R16, R17)... Package of 10. 0 cin ot Gaintee  +0 «tonya 
5112 | Resistor—1000 ohm—Carbon Type—!/, Spring—Band indicator operating arm 
watt—(R2)—Package of 5.......... spring—Package of 5...... Span ae 
5114 | Resistor—15,000 ohm—Carbon Type—1l Stud—Band indicator operating arm stud 
watt——(R'5)) ati ccuaueines oct emtes and nut assembly—Package of 5..... 
11300 | Resistor—33,000 ohm—Carbon Type— 
1/10 watt—(R4)—Package of 5..... REPRODUCER ASSEMBLIES 
5033 | Resistor—33,000 ohm—Carbon Type—1 Table Model 
watt—(R51)—Package of 5......... 
11322 | Resistor—39,000 ohm—Carbon Type—!/, Board—Terminal board with two lead 
watt—(R10)—Package of 5......... WiEE ClIPSajdig eeleissteiees veoh einen eee 
5029 | Resistor—56,000 ohm—Carbon Type—!/, Bolt—Yoke and core assembly bolt and 
watt—(R13, R21)—Package of 5..... TUG ta oleh a altel sues ee laa euede aleretabeteneuers 
3118 | Resistor—100,000 ohm —Carbon Type+ Bracket—Output transformer mounting 
Y/, watt—(R1, R3, R6, R50)—Pack- bracket eerie aon ine toieiehs eateries 
ALE GOLD sorta a agate tenor eat aes Clamp—Cone center suspension clamp- 
11323 | Resistor—270,000 ohm—Carbon Type— ing nut and screw assembly—Package 
V4, watt—(R12)—Package of 5...... POPS ee UR iia OC nh. 
11172 | Resistor—470,000 ohm—Carbon Type— | ~~ | 11254 | Coil—Field coil (L20)....--+++e-seees 


VY, watt—(R14)—Package of 5...... | 1.00 | 11233 | Coil—Neutralizing coil (121)...-.-+--- 


The prices quoted above are subject to change without notice. 


76 


REPLACEMENT PARTS—Continued 


List Stock 
DESCRIPTION Dace No. DESCRIPTION 


Cone—Reproducer cone—(L22)—Pack- MISCELLANEOUS ASSEMBLIES 


StTocK 
No. 
11235 


SS) OS a8 Ss ag argh ee ar ce 
5119 | Connector—3-contact female connector Bracket—Tuning tube mounting bracket 
for reproaucer Cable... ots) aie eee and clamp assembly..............-. 
Connector—3-contact male connector for Gable ane lamp. cable-—cotaplere avieh 
PEPLOUUICED tanta +s chelate Meee seas 
Pepe Gece NC Teal Ore er nmieis aa tl GAD ee A) Ie ee Re oe BRR e fia ae igi a sie # 


Escutcheon—Tuning lamp escutcheon... 


Transformer—Output transformer (T2).. 
Escutcheon—Station selector escutcheon.. 


Washer—Spring washer used to hold field 


coil securely—Package of 5.......... Glass—Station selector dial glass........ 
REPRODUCER ASSEMBLIES Knob-—Station selector knob—Package of 
Console Models gle Peneragt ecreatam Vai, ah RAN a eA eae eS 


Knob—Volume control, tone control, 


Board—Terminal board assembly with two finde oMifche oft paver ewitcl: knobs. 


Pea WINELCIDS 3h acl he sot he hs hdl <iioe 
Bolt—Yoke and core assembly bolt and Fakees me Bales ie is nae Cues 
Grote TA ed Dera RROD are iD Foot—-Chassis mounting foot and bracket 
Bracket—Output transformer mounting assembly—Package Of 2..seeeeeee eee 
EAGER CEN in arnt hae Ae hs kek a Resistor—1 megohm—Carbon Type — 
Clamp—Cone center suspension clamping 1/10 watt (R54)—Package of 5..... 
nut and screw oo ee of 5 Ring—Spring retaining ring for dial glass 
Coil—Field coil ( OY Pie ee were st ae 8 SEPACKAUE Gi Grae Sa Pere sa toe eG 
Coil—Hum neutralizing coil (L21)..... Screw—Chassis mounting screw assembly 
Cone—Reproducer cone—(L22)—Pack- —for console model—Package of 4... 
C age of 5............ Nig aaa ie fo; Screw—Chassis mounting screw assembly 
onnector—3-contact male connector for —for table model—Package of 4..... 
POBEOU CEE Et Ashe is Mein, a2 aaah 


Screw—No. 8-32-7/16-in. headless cup- 
ped point set screw for knob, Stock No. 
iS 46—— Packages ora lO) exes aol cescnaty 


Connector—3-contact female connector 

plug for reproducer cable........... 
Reproducer—Complete ............... 
Transformer—Output transformer (T2).. Socket—Tuning lamp socket and cover.. 
Washer—Spring washer used to hold field Spring—Retaining spring for knob, Stock 
coil securely—Package of 5......... : No. 11347—Package of 5........... 


The prices quoted above are subject to change without notice. 


SERVICE HINTS 


(1) Excessive heating of the 6E5 tube may be due to high 
cathode current—in excess of 7 ma. The tube should be 
replaced and the condition of the 5Z4 rectifier checked. 


Ma 


RCA VICTOR MODELS C11-3, C13-3, AND C15-4 


AND SUPPLEMENT TO 


RCA VICTOR MODELS C11-1, C13-2, AND C15-3 
TECHNICAL INFORMATION AND SERVICE DATA 


With the exception of the cabinets, Models C11-3, C13-3, and C15-4 are respectively 
identical to Models Cll-1, C13-2, and C15-3 (with metal rectifiers). Schematic and 
Wiring Diagrams for metal rectifier socket are shown by Figures 1 and 2. Other in- 
formation is as follows: 


Models C11-1 and C11-3 (with metal rectifier). 
Service Data for Model Cll-1 are directly applicable to these instruments, except 
the parts listed below as Substitute and Additional Replacement Parts. Replacement 
Part changes applying to all Models C11l-1 and Cll-3 are: 
(1) Change description of Stock No. 8053 to read: 
Indicator—Station selector vernier indicator pointer. 

(2) Capacitor C24 should be replaced with Stock No. 4886 instead of Stock No. 
4858. 

(3) Add Stock Nos. 4886, 11710, and 11793 as listed below. 


Models C13-2 and C13-3 (with metal rectifier). 
Service Data for Model C13-2 are directly applicable to these instruments, except 
the parts listed below as Substitute and Additional Replacement Parts. Replacement 
Part changes applying to all Models Cl3-2 and C13-3 are: 
(1) Change description of Stock No. 8053 to read: 
Indicator—Station selector vernier indicator pointer. 

(2) Capacitor C60 should be replaced with Stock No. 4886 instead of Stock No. 
4883. 

(3) Add Stock Nos. 4886, 11710, and 11793 as listed below. 


Models C15-3 and C15-4 (with metal rectifier). 
Service Data for Model C145-3 are directly applicable to these instruments, except 
the parts listed below as Substitute and Additional Replacement Parts. Replacement 
Part changes applying to all Models C15-3 and C1l5-4 are: 
(1) Change description of Stock No. 8053 to read: 
Indicator—Station selector vernier indicator pointer. 

(2) Capacitor C47 should be replaced with Stock No. 4870 instead of Stock No. 
4858. 

(3) Add Stock Nos. 4870, 11710, and 11793 as listed below. 


Stock 


rectifier. 


MODELS 


used in chassis having metal rectifier. 


MODELS 


used in chassis having metal rectifier. 


The prices quoted above are subject to change without notice. 
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SUBSTITUTE AND ADDITIONAL REPLACEMENT PARTS 


Oe. (ele 'ip ee wiGm ie) e6 6) ole le, 0 ® 


ae jee) wo) a ee wre ere: spe telege 


MODELS Capacitor— 05: Mid. (G24) sans succes let aitie inte thee te 
Cli-1 Lead—Shielded antenna lead... ......s2.-00-00+- 
C11-3 Socket—5-contact rectifier Radiotron socket....... 
(with metal Indicator—Station selector indicator pointer...... 
rectifier) Stock Nos. 4858, 11273, and 4794 are not used in chassis having metal 


Capacitor— Ose Mido (C60) cercriec cit meric: 


ois) /e..6 a9) Je @e:'6n0. 9 050m ii 6 


C13-2 Lead—Shieldedantenna vlead 05 )mmteucnonstoneteie aisle pelet sists: olelorthetsteketeectaret« 
C13-3 Socket—5-contact rectifier Radiotron sockets 25... .22-- sae. sess oes 
(with metal Transformer—Power transformer—105-125 volts 50-60 cycles (T1).... 
rectifier) Transformer—Power transformer—105-125 volts 25-50 cycles......... 


Transformer—Power  transformer—105/125/150/210/250 
VOlts: 402600 Gyclesirencist suc atchches Seve tenr eee eas te Roh nsiehs 
Indicator—Station selector indicator pointer...... 
Stock Nos. 4883 (C60), 11273, 4794, 8061, 8062, and 11194 are not 


Capacitor—=0 25) MYdai(C4 ii) sate aatniciatera a cieyaretor tone 


ey 


C15-3 Lead—Shielded antenna jléadie dos a a orters schmitt iad sreaene te uereneter tans 

Ci5-4.. | L195) |" eSocket==5-contact’ rectinem) Radiotronusocket. cl: ans oc oui incense eros 

(with metal Transformer—Power transformer—105-125 volts 50-60 cycles (T1).... 

rectifier) Transformer—Power transformer—105-125 volts 25-50 cycles......... 
Transformer—Power transformer—105/125/150/210/250 

VOLES 40260) Cy. clesi im cvacieiaysine aio mtlehars ania stored ative. sf dda eats ois sister 


Indicator—Station selector indicator pointer...... 
Stock Nos. 4858 (C47), 11273, 4794, 8061, 8062, and 11194 are not 


Figure 1 
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RCA VICTOR MODEL Ds.98 
Eight-Tube, Three-Band, A-C, Radio-Phonograph 


TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
EN ie ails Cian Seed a ook 5,5 540- 1,625 ke. Band A....600 ke. (osc.), 1,400 ke. (osc., det., ant.) 
RE ee Su ces hy ge 1,625- 5,700 ke. DAR ABE AS ta. Sea ald kat in Mero oin - None required 
SEMEN ert he Liye imho fe =, 5,700-18,000 ke. ote cot Ok ene eee amet 18,000 ke, (osc., det., ant.) 
SUES TRIS ibe oe I IO 1S i a ee 460 ke 
RADIOTRON COMPLEMENT 
CPPRCAGRKT..006...... Radio-Frequency Amplifier PARC AGI — noe, «us Audio Voltage Amplifier 
Po PCAGAS:. os 6 ss bea as First Detector-Oscillator (GP aRCALG Gs uit) i. Audio Power Amplifier 
cl alii) 2 no ren Intermediate “ Amplifier PPEING AHEM ra ta ly Bo gies Full-Wave Rectifier 
PRPROACGHGO. oe. cok a Second Detector-A.V.C. PATON eGL Ss. Ge tues went: tS Tuning Indicator 
POWER SUPPLY RATINGS 
oF tet deal eae IE OS Re 105-125 Volts, 50-60 Cycles, 135 Watts 
EO Ne eae eR IO ke 105-125 Volts, 25 Cycles, 135 Watts 
I ER as hie Fk oy oun as 10 5-130/140-160/200-250 Volts, 50-60 Cycles, 135 Watts 
LOUDSPEAKER POWER OUTPUT RATINGS 
Rte si ee ee ss 12-inch Electrodynamic MC GPE At PENN ed yb eee oh es 21%4 Watts 
Voice Coil Impedance...... 24 Ohms at 400 Cycles NIPRIINUIN Rhie 06 Bu that Gt kde aca) 5 Watts 
PHONOGRAPH 
REE rere s2 L Ge Wools OU e ec Bod Manual Type of Pickup..Improved Low-Impedance Magnetic 
Eee HOSE zd. Ge Kaas Sass OM oe 78 R.P.M. Pickup (impedance; ).. 2. ... 7 Ohms at 1,000 Cycles 
Mechanical Specifications 
a ae ee ea tee ee sh, 5 2 hgh ug vn hic vidub Wowk ah btee ig Henn ede ees 421% inches 
SR ee rah, ge i. ee eer Pe EN ATE TIT eS as kk he one o Henn aed heey beeen. cca 227% inches 
BR Rist he oo uot baad eels ee ee is ss a ee eee ear tas ch Haein MS x haga) Ue Mew ees 147% inches 
Eg URE Ra Loo dec al Sock Os al ot eek 82 pounds 
ee i) tee, ee OO, RIMM fs eels Vahl @ Heel hha ck wie wd wad on mars 144 pounds 
ESBS Ce RIC SIONS Ge tak eae, Seok he A ds soon we us oten cies 137% inches x 75% inches x 2!4 inches 
General Description 
The RCA Victor Model D8-28 combination instru- Magic Brain 
ment consists of an eight tube radio receiver and a } ; as ; 
manually operated phonograph combined in the one The radio receiver incorporates the Junior ‘Magic 
cabinet. An improved 12-inch dynamic loudspeaker Brain” which is a scientifically correct co-ordination 
provides excellent reproduction and readily handles of all the parts of the rf, oscillator, and first detector 
the high level of sound energy obtainable from the functions of a Superheterodyne Receiver. This 
output of this instrument. arrangement provides greater efficiency, especially in 
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the short-wave ranges, as all lead lengths are kept as 
short as possible and all sockets and other parts are 
located for best possible operation. 


Magic Eye 

A cathode-ray tube whose fluorescent screen has 
the appearance of a human eye, is used for visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design. It 
contains two groups of elements; one group operates 
as an amplifier and the other group operates as a 
cathode-ray tube. 

The cathode-ray section consists of a conically 
shaped luminescent screen, a cathode, and a control 
electrode. The detected signal from the receiver is 
applied through the amplifier section of the tuning 
tube to the control electrode of the cathode-ray sec- 
tion. This control electrode, in turn, affects the elec- 
tron stream emitted by the cathode in such a manner 
as to cause a triangular shadow on the luminescent 
screen. The size of the shadow caused by the control 
electrode is determined by the strength of the incom- 
ing signal, so that a change-of-tuning is readily ex- 
hibited on the cathode-ray screen, and therefore, tun- 
ing to exact resonance can be definitely obtained. 


RCA A\ll-Metal Tubes 


The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the for- 
mer necessity for elaborate shielding by means of cans. 
The metal tubes are especially adaptable to the 
modern, extended-range receivers because of their 


efficient shielding and their favorable internal charac- 
teristics. 


Phonograph Mechanism 

An improved manually operated phonograph mech- 
anism is used in this model. The 12-inch turntable 
will accommodate either the 10-inch or the 12-inch 
phonograph records. The turntable rotates at a speed 
of 78 r.p.m. A speed regulator is provided for accu- 
rate adjustment of this speed. The instrument may 
be purchased with any one of three ratings as speci- 
fied under Electrical Specifications. It is important 
that a machine of any particular rating be operated 
at the frequency and voltage for which it 1s rated. 
Attempts to operate at ratings other than specified 
for the particular instrument may result in damage 
to both the phonograph motor and the radio re- 
ceiver. An automatic switch is provided to turn 
“off” the phonograph motor at the completion of 
record play when the eccentric-type inside groove 
record is used. 


Tuning Dial 

The tuning dial is an illuminated semi-airplane 
type. Each band is distinctively marked with a sepa- 
rate color for each band. Positions of the range 
selector knob are plainly marked on the control panel 
with letters indicating each band position placed over 
color strips corresponding to the band colors on the 
dial. The tuning control is of the dual-ratio type 
which permits fast tuning through a 10-to-l drive 
ratio and vernier tuning through a 50-to-1 drive ratio. 
The latter is especially advantageous for accurate tun- 
ing of the short-wave stations. The new shock-proof 
condenser mounting reduces microphonic tendencies 
to a minimum. 


Circuit Arrangement 


The conventional Superheterodyne type of circuit, 
consisting of an rf stage, a combined first-detector— 
oscillator stage, a single if stage, a diode-detector 
—automatic-volume-control stage, an audio voltage 
amplifier stage, an audio power output stage and a 
high-voltage rectifier power-supply stage, is used. 


Tuned Circuits 


The antenna coil system and the detector coil sys- 
tem each consist of a single primary and three series- 
connected secondary windings to provide the three 
ranges of tuning. The oscillator coil system is simi- 
larly wound on a single form. A range selector switch 
(S-1) is used for connecting the various sections of 
these three coil systems into the circuit to provide 
operation on the band desired. The coils are tuned 
by a variable three-section gang condenser having 
trimmer capacitors in shunt with each section. There 
are additional trimmer capacitors across the section 
of each coil used for Band “A.” A series trimmer is 
also associated with the Band “A” oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Each winding of both i-f transformers (input and out- 
put) is tuned by an adjustable trimmer. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the if stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-8, is applied as automatic control-grid 
bias to the r-f, first-detector, and i-f tubes through a 
suitable resistance filter circuit. The second (auxiliary) 
diode of the RCA-6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or 
no signal. This diode, under such conditions, draws 
current which flows through resistors R-8 and R-9, 
thereby maintaining the desired minimum operating 
bias on such tubes. On application of signal energy 
above a certain level, however, the auxiliary bias- 
diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. 

Audio System ; 

The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio-voltage-amplifier tube. This control 


has a tone compensating filter connected to it so that 
the correct aural balance will be obtained at different 
volume settings. 

Resistance-capacitance coupling is used between the 
first audio stage and the power output stage. The 
output of the power amplifier is transformer-coupled 
into the dynamic loudspeaker. High-frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. Speech-music control is 
effected by a resistor connected to the compensated 
volume control circuit. Control of tone is obtained 
by means of the switch (S-2). 


Rectifier 
The power required for operation of this receiver 


SERVICE 


The various diagrams of this bulletin contain such 
information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Values of the resistors, capacitors, coils, etc., are indi- 
cated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, C-l, etc., are provided for reference between the 
diagrams and the replacement parts list. Locating of 
the parts in the schematic circuit is facilitated by the 
fact that the numerical titles increase from left to 
right on the diagram. The coils, reactors, and trans- 
former windings are rated in terms of their d-c re- 
sistances only. Resistances of less than one ohm are 
generally omitted. 


Alignment Procedure 

Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjustments 
provided in the i-f system, three in the oscillator coil 
system, two in the detector coil system, and two in 
the antenna coil system. Each of these trimmers has 
been accurately adjusted during manufacture and 
should remain properly aligned unless affected by ab- 
normal conditions of climate or have been altered for 
service purposes. Incorrect alignment is usually evi- 
denced by loss of sensitivity, improper tone quality, 
and poor selectivity. These indications will generally 
be present together. 

The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac- 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment, 
illustrated and described on a separate page of this 
booklet, may be purchased from authorized distribu- 
tors and dealers. 

An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of the receiver output during the adjust- 
ments is necessary to enable the serviceman to obtain 
an accuracy of alignment which is not possible by lis- 
tening to the signal. The RCA Victor Stock No. 9595 
Full-Range Oscillator and the RCA Victor Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 

The following procedure should be followed in 
adjusting the various trimmer capacitors: 
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is supplied through transformer T-1. This transformer 
has an efficient electrostatic shield between its primary 
and secondary windings. This shield prevents inter- 
ference which is on the power-supply circuit from 
entering the receiver and conversely reduces the ten- 
dency of the receiver to re-radiate into the power cir- 
cuit. An RCA-5Z4 furnishes the d-c voltages neces- 
sary for plate, screen, cathode, and grid potentials. 
The field winding of the loudspeaker is used as a re- 
actor in the filter circuit from which it simultaneously 
receives its magnetizing current. The heaters of ail 
Radiotrons are supplied from a low voltage (6.3 volt) 
winding on the power transformer. One side of this 
winding is at ground potential. 


DATA 


I-F Trimmer Adjustments 

The four trimmers of the two i-f transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 ke. To do this, attach 
the Output Indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
output of the test oscillator between the control-grid 
of the RCA-6A8 first detector tube and chassis- 
ground. Tune the oscillator to 460 kc. Advance the 
receiver volume control to its full-on position and 
adjust the receiver tuning control to a point within 
its range where no interference is encountered either 
from local broadcast stations or the heterodyne oscil- 
lator. Increase the output of the test oscillator until a 
slight indication is apparent on the output indicator. 
Then adjust the two trimmers, C-25 and C-26, of the 
second i-f transformer to produce maximum (peak) 
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Figure 1—Radiotron and Coil Locations 


indicated receiver output. Then, adjust the two trim- 
mers, C-23 and C-24, of the first i-f transformer for 
maximum (peak) receiver output as shown by the 
indicating device. During these adjustments, regu- 
late the test oscillator output so that the indication is 
always as low as possible. By doing so, broadness of 
tuning due to a.v.c. action will be avoided. It is ad- 
visable to repeat the adjustment of all i-f trimmers a 
second time to assure that the inter-action between 
them has not disturbed the original adjustment. 
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R-F Trimmer Adjustments 


The seven trimmers associated with the r-f, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by Figure 1. The three trimmers which 
are at all times directly in shunt with the variable tun- 
ing condenser necessitate that the high-frequency 
range (Band C) be aligned first. The range selector 
switch should, therefore, be turned to its Band C posi- 
tion for the first adjustment. The Output Indicator 
should be left connected to the output system. Attach 
the output terminals of the test oscillator to the an- 
tenna and ground terminals of the receiver. 

Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 
mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (530 kc.) at the low frequency end of the 
Band A scale. 

Proceed further as follows: 

(a) Adjust the test oscillator to 18,000 ke. and 
set the receiver tuning control to a dial read- 
ing of 18,000 kc. 

(b) Regulate the output of the test oscillator until 
a slight indication is perceptible at the receiver 
output. Then adjust the trimmer, C-20, on the 
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Figure 4—Loudspeaker Wiring 


oscillator section of the variable condenser to 
the point at which it produces maximum indi- 
cated receiver output. Two points may be 
found, each of which produces such a maxi- 
mum. The one of maximum trimmer capaci- 
tance is correct and should be used. (The 
oscillator will be 460 kc. below the signal fre- 
quency at this adjustment point.) 


(c) Adjust the trimmer, C-12, of the detector sec- 
tion of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 18,000 ke. input sig- 
nal, until maximum receiver output results 
from these combined operations. Rocking of 
the variable condenser will prevent inaccurate 


adjustment which would otherwise be caused 
by the inter-action between the heterodyne 
oscillator circuit and the detector tuned circuit. 

(d) With the receiver tuning control set to 18,000 
kc. adjust the trimmer, C-6, on the antenna 
section of the variable condenser to the point 
which produces maximum (peak) indicated re- 
ceiver Output. 

(e) Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1,400 kc. Tune the test 
oscillator to 1,400 ke. and regulate its output 
to produce a slight indication on the receiver 
output indicating device. 

(f) Adjust the high frequency trimmers of the 
Band A oscillator, detector, and antenna coils, 
C-15, C-9, and C-4 respectively, to the points 
at which each produces maximum indicated re- 
ceiver output. 

(g) Shift the test oscillator frequency to 600 ke. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 
best received. 

(h) Tune the low frequency trimmer, C-18, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maxi- 
mum indicated receiver output results from 
these combined operations. The adjustment of 
C-20, C-12, and C-6 should be corrected at 
18,000 ke. as in (b), (c), and (d); also C-15, 
C-9, and C-4 should be corrected at 1,400 ke. 
as in (f) to compensate for any changes caused 
by the adjustment of the low frequency oscil- 
lator coil trimmer. 


Radiotron Socket Voltages 

The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will assist in 
the location of causes for faulty operation. Each 
value as specified should hold within + 20% when 
the receiver is normally operative at its rated supply 
voltage. Variations in excess of this limit will usually 
be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter’s internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter re- 
sistance becomes comparable to or less than the cir- 
cuit resistance. For the majority of readings, a meter 
having an internal resistance of 1000 ohms per volt 
will be satisfactory when the range used for each 
reading is chosen as high as possible consistent with 
good readability. 


Standard Transformer 

The transformer used on some models of this in- 
strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ure: 3: 
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Wave-Trap Adjustment 


With the receiver in operation using its normal an- 
tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
causes maximum suppression of the interference. This 
trimmer is adjusted to 460 ke. during manufacture, 
however, local conditions may require a readjustment, 
depending upon the interfering frequency. 


Phonograph Mechanism 


The phonograph motor is of the governor induc- 
tion type and designed to be simple and foolproof. 
Under normal operating conditions, service difficulties 
should be negligible. Occasionally, however, certain 
adjustments may be required. These adjustments are 
illustrated and explained in Figure 9. Application of 
oil to the felt pad which rubs against the governor 
disc will insure smooth operation. 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design, having several variations from the 
usual type of pickup. The magnetic assembly is one 
rigid piece. The horseshoe magnet is solidly welded 
to the pole pieces and is irremovable. There is a cen- 
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Figure 6—Radiotron Socket Voltages 
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110 VOLT—25 CYCLE 
Pri. Res. 7.37 ohms, total 
Sec. Res. 430 ohms, total 


110 VOLT—60 CYCLE 
Pri. Res. 5.34 ohms, total 
Sec. Res. 330 ohms, total 


Figure 5—Standard Power Transformer Connections 


tering spring attached to the armature to maintain 
proper adjustment and provides a damping effect on 
the movement of the armature. The frequency re- 
sponse is uniform over a wide range. 

Service operations which may be necessary on the 
pickup are as follows: 
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Figure 7—Assembly Wiring 
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CENTERING ARMATURE 


Refer to Figure 8 showing the pickup inner 
structure. The armature is shown in its proper re- 
lation to the magnet pole pieces, i. e., exactly cen- 
tered. Whenever this centering adjustment has been 


disturbed, the screws A, B, and C should be loosened 
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Figure 8—Details of Pickup 


and the armature clamp adjusted to the point where 
the vertical axis of the armature is at right angles to 
the horizontal axis of the pole pieces, and centered 
between them. This centering operation may be facili- 
tated by inserting a small rod or nail into the arma- 
ture needle hole, using it as a lever to test the angular 
movement of the armature. The limitations of the 
movement in each direction will be caused by the 
armature striking the pole pieces. The proper adjust- 
ment is obtained when there is equal angular dis- 
placement of the armature and adjustment rod or 


LIGHT OIL TO INSURE 
SMOOTH OPERATION 
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nail to each side of the vertical axis of the magnet 
and coil assembly. The screws A and B should then 
be secured, observing care not to disturb the adjust- 
ment of the armature clamp. Then place the pickup 
in a vise and secure the centering spring-clamp by 
means of the screw C, allowing the centering spring 
to remain in the position at which the armature is 
exactly centered between the pole pieces. With a little 
practice, the correct adjustment of the armature may 
be readily obtained. The air gap between the pole 
pieces and the armature should be kept free from 
dust, filings, and other such foreign materials which 
would obstruct the movement of the pickup armature, 


Dampinc Brock 


The viscoloid block which is attached to the back 
end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position as it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the 
diameter of the armature in order to permit a snug 
fit. With the viscoloid aligned on the armature, screw 
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Figure 9—Motor Details 
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D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature 
(viscoloid side) so that the viscoloid block will fuse 
at the point of contact and become rigidly attached to 
the armature. A special-tip soldering iron constructed 
as shown in Figure 10 will be found very useful in 
performing this operation. The iron should be applied 
only long enough to slightly melt the block and cause 
a small bulge on both sides. 


REPLACING CoIL 


Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut-a-way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to: readjust the armature as previously explained 
after re-assembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 
the pickup. This same type of solder should be used 
when necessary for soldering the centering spring to 
the armature. 


MAGNETIZING 


Loss of magnetization will not usually occur when 
the pickup has received normal care, due to the fact 


that the magnet and pole pieces are one unit and the 
magnetic circuit remains closed at all times. When the 
pickup has been mishandled, subjected to a strong a-c 
field, jolted, or dropped, there may be an appreciable 
loss of magnetic strength, in which case it will be 
necessary to re-magnetize the entire structure. This 
should be done by first removing the pickup cover 
and then placing the pickup assembly on the poles of 
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Figure 10—Special Soldering-Iron Tip 


a standard pickup magnetizer such as the RCA Pickup 
Magnetizer, Stock No. 9549, and charging the pickup 
in accordance with the instructions accompanying the 
magnetizer. It is recommended that the pickup be 
magnetized with the armature in place. This will re- 
quire that one pole piece on the pickup magnetizer 
be rotated 180 degrees. This gives the desired clear- 
ance for the armature clamp assembly. It is preferable 
to check the polarity of the pickup magnet and to re- 
magnetize it so that the same polarity is maintained. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


RECEIVER ASSEMBLIES 


Bushing—Variable tuning condenser 
menedee bushing assembly—Package 
of 3 

Cable—Radiotron tuning tube cable com- 
plete with socket 

Cable—Phonograph input cable complete 
with 4-contact female connector stock 
4153—connects chassis to cable stock 
11948 

Cap—Contact cap—Package of 5 

Capacitor—Adjustable capacitor—(C18). 

Capacitor—50 MMfd.—(C37) 

Capacitor—175 MMfd.—(C31) 

Capacitor—400 MMfd—(C2, C7, C13, 


C38) 
Capacitor—4000 MMfd.—(C3) 
Capacitor—.005 Mfd.—(C29, C34) 
Capacitor—.017 Mfd.—(C33) 


Capacitor-—.01 
Capacitor—.01 
Capacitor—.05 
Capacitor—0.1 Mfd.—(C14) 
Capacitor—0.1 Mfd.—(C21) 
Capacitor—0.1 Mfd.—(C42) 
Capacitor—0.25 Mfd.—(C8) 
Capacitor—10 Mfd.—(C36) 
Capacitor—10 Mfd.—(C22) 


Mfd.—(C28) 


Coil—Detector coil—(L6, L7, L8, L9, 
C9, R3) 

Coil—Oscillator coil—(L10, L11, L12, 
lojhe alh DEISY COILS. CG 

Condenser—Three-gang variable 


Connector—4-contact female connector for 
cable stock 11759 

Dial—Station selector dial scale 

Drive—Variable tuning condenser drive 

Foot—Chassis foot assembly — Package 


Indicator — Station 
pointer 
Lamp—Dial lamp—Package of 5 
Resistor—Voltage divider resistor—com- 
prising one 3,500 ohm and one 13,000 
ohm sections—(R15, R20) 
Resistor—Voltage divider resistor—com- 
prising one 148 ohm, one 32 ohm and 
one 85 ohm sections—(R16, R17, R18) 
Resistor—12 ohms—Flexible type com- 
plete with contact cap—(R22) 
Resistor—560 ohms—Carbon type —%4 
watt—(R24)—Package of 5 
Resistor—33,000 ohms—Carbon type—!,, 
watt—(R5)—Package of 5 
Resistor—39,000 ohms—Carhbon type—!4 
watt—(R10)—.Package of 5 
Resistor—82,000 ohms—Carbon type—!/, 
watt—(R23)—Package of 5 
Resistor—100,000 ohiiea enon, type— 
1 
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REPLACEMENT PARTS—Continued 


d—Antenna or detector coil shield. 
Shield—Oscillator coil shield 
Shield — Intermediate 
former shield 


intermediate 
quency transformer—(L16, L17, C23, 
C24) 
intermediate 
quency transformer—(L18, L19, C25, 
C26, C27, R7, R8) 
Transformer—Power __ transformer—105- 
125 volts—50-60 cycles 
| Transformer—Power transformer—105- 
125 volts—25-50 cycles 
Transformer—Power _ transformer—105- 
130, 140-160, 195-250, volts—40-60 
cycles—(T1) 
Trap—Wave trap—(L1, Cl) 
Volume control—(R11) 


MOTOR ASSEMBLIES 


Governor—Governor complete for phono- 
graph motor—Stock No. 11701 or No. 
11702 


MOTOR BOARD ASSEMBLIES 
Box—Used needle box (cup) 


Cover—Turntable cover 


Screw—Motor mounting screw assembly 
—comprising four screws, four lock- 
washers, four spacers, and four nuts.. 

Turntable—Complete 

Volume Control—Phonograph volume 
control—(R27, $5) 


ECCENTRIC AUTOMATIC BRAKE 
SWITCH ASSEMBLIES 


Cover—Eccentric automatic switch cover 
and screw 


Switch—Eccentric automatic brake and 
switch assembly—less switch cover.... 

Switch—Eccentric automatic switch only 
—less cover—(S4) 


PICKUP AND ARM ASSEMBLIES 


Assembly — Pickup mounting 
screw assembly—comprising one screw, 
one lockwasher and one nut—Package 
of 10 

Screw—Pickup front cover screw—Pack- 
age of 10 

Screw—Pickup needle holding screw— 
Package of 10 


REPRODUCER ASSEMBLIES 


Board—Terminal board assembly with 
two lead wire clips 

Bolt—Yoke and core assembly bolt and 
nut 

Bracket—Output 
bracket 

Clamp—Cone center suspension clamping 
nut and screw assembly—Package of 5 

Coil—Field coil—(L20) 

Coil—Hum neutralizing coil—(L21).... 

Cone—Reproducer cone—(L22)—Pack- 
age of 5 

Connector—3-contact male connector for 
reproducer 

Connector—3-contact female connector 
plug for reproducer cable 

Reproducer—Complete 

Transformer—Output transformer—(T2) 

Washer—Spring washer used to hold 
field coil securely—Package of 5 


MISCELLANEOUS ASSEMBLIES 


Band—Rubber band used with tuning 
tube—Package of 10 
Bracket—Tuning tube mounting bracket 
and clamp assembly 
Cable—Two-conductor shielded cable 
approx. 35-in. long—connects volume 
control to input transformer 
Cable—Three-conductor shielded cable 
approx. 24-in. long—complete with 
male connector stock 6123 and grid cap 
—connects volume control to chassis 
cable stock 11759 
Connector—4-contact male connector for 
cable stock 11948 
Escutcheon—Tuning tube escutcheon.... 
Escutcheon—Station selector escutcheon 
and crystal 
Knob—Range switch knob—Package of 5 


The prices quoted above are subject to change without notice. 
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Stock List 
DESCRIPTION Pere 


Knob—Station selector knob assembly— 
comprising one small and one large 


Spring—Retaining spring for inize knob 
in Stock No. 11610—Package of 10... 


knob—-Packageviot Sey ssn wee eae 
Tokacle Packsgeseteeeyirer mea Spring—Motor board mounting spring 
Resistor—1 megohm—Carbon type—1/10 assembly—comprising one bolt, one 
watt—(R33)—-Package of 5..5...... “C” washer, two cup washers, one 
Screw—Chassis mounting screw assem- bottom spring, one lockwasher, and 
bly-—Package of (42,30; . wecmteecennets One edn tae 
Socket—Tuning tube socket and cover.. PANS gr sie eho! ee sap cie ge ences 


Spring—Retaining spring for knobs, 
Stock No. 11347, No. 11582 and small 
oul in Stock No. 11610—Package of 


ee eee ewer eee eer ree eee eseeeeneoree 


Transformer—Phonograph input trans- 
former—(T3, R26, R33, C40, C41, 


eeowm ewer eee ere sree eee eeesreeveee 


The prices quoted above are subject to change without notice. 


SERVICE HINTS 
(1) Excessive heating of the 6E5 tube may be due to high 
cathode current—in excess of 7 ma. The tube should be 
replaced and the condition of the 5Z4 rectifier checked. 
(2) It is essential to maintain proper lubrication of phonograph 
motor to prevent irregular speed. 
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RCA VICTOR MODEL D22-1A 


AND SUPPLEMENTS TO 


RCA VICTOR MODELS T6-1, C6-2, D9-19, D11-2, and T11-8 
TECHNICAL INFORMATION AND SERVICE DATA 


Models T6-1 and C6-2 (with metal rectifier) 
Service Data for Models T6-1 and C6-2 are directly 
applicable to these instruments except as follows: 
(1) The schematic and wiring diagrams for metal 
rectifier socket are shown by figures 1 and 2. 
(2) Washer Stock No. 11886 should be used for 
replacement instead of Stock No. 11230 in all 
Models T6-1 and C6-2. See parts list herein for 
description and price. 
Refer to Substitute and Additional Replace- 
ment Parts contained herein for other parts 
changes. 


(3) 


Model D9-19 (with low-frequency tone control 
and metal Rectifier) 

Service Data for Model D9-19 are directly appli- 
cable to these instruments except as follows: 

(1) The schematic and wiring diagrams for Model 
D9-19 (with low-frequency tone control and 
metal rectifier) are shown by figures 6 and 7. 
Washer Stock No. 11886 should be used for 
replacement instead of Stock No. 11230 in all 
Models D9-19. See parts list herein for de- 
scription and price. 

Bracket Stock No. 13615 should be used for 
replacement instead of Stock Nos. 11191 and 
11192 in all Models D9-19. See parts list here- 
in for description and price. 

Refer to Substitute and Additional Replace- 
ments Parts contained herein for other parts 
changes. 


Model D11-2 (with metal rectifier and capaci- 

tor phonograph motor) 

Service Data for Model D11-2 are directly appli- 
cable to these instruments except as follows: 

(1) The schematic and wiring diagrams for metal 

rectifier socket are shown by figures 1 and 2. 

(2) The phonograph motor is of the capacitor type. 
Light machine oil should be used to lubricate 
the motor bearings. The motor is wired in this 
instrument as follows: One power-supply lead 
connects to one terminal of switch S-14. The 
other terminal of S-14 connects to one terminal 
of the brake switch S-15. The other terminal 
of S-15 connects to the yellow motor lead. The 
green motor lead connects to one lead of the 
motor capacitor. The red motor lead connects 
to the other capacitor lead and also to the re- 
maining power-supply lead. 
Change description of Stock No. 8053 to read: 
Indicator—Station selector vernier indicator 
' pointer—$0.12. 
Stock No. 11793 applies to all Models D11-2. 
See parts list herein for description and price. 


(2) 


(3) 


(4) 


(3) 


(4) 
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(5) Change price of Stock No. 11541 Arm—Eject 
arm from $0.82 to $8.15. 
(6) Change description of Stock No. 9620 to read: 
Reproducer, complete (without cloth screen) 
$16.32. 
Refer to Substitute and Additional Replace- 
ment Parts contained herein for other parts 
changes. 


Model 111-8 (with metal rectifier) 


Service Data for Model T11-8 are directly appli- 
cable to these instruments except as follows: 
(1) The schematic and wiring diagrams for metal 
rectifier socket are shown by figures 1 and 2. 
(2) Refer to Substitute and Additional Replace- 
ment Parts contained herein for other parts 
changes. 


Model D22-1A 


Service Data for Model D22-1 are directly appli- 
cable to these instruments except as follows: 
(1) The schematic circuit diagram for Model D22- 
1A is shown by figure 5. 
(2) The metal rectifier socket wiring for tube No. 
14 is shown by figure 2. 
(3) 
(4) 


(7) 


Figure 3 shows the Pickup details. 

The phonograph motor is of the capacitor type. 
Light machine oil should be used to lubricate 
the motor bearings. The motor is wired in this 
instrument as follows: One power-supply lead 
connects to one terminal of switch $201. The 
other terminal of $201 connects to one ter- 
minal of the brake switch $202. The other 
terminal of $202 connects to the yellow motor 
lead. The green motor lead connects to one 
lead of the motor capacitor. The red motor 
lead connects to the other capacitor lead and 
also to the remaining power-supply lead. 

The Radiotron socket voltages (figure 4 here- 
in) apply to all Models D22-1 or D22-1A and 
should be used in place of figure 4 of the D22-1 
Service Data. 

The resistor assembly R44 and R45 is mounted 
on the front chassis apron instead of the rear 
chassis apron. 

Change price on Stock No. 11879 Transformer 
from $3.50 to $8.15. 

Change price on Stock No. 11541 Arm from 
$0.82 to $8.15. 

Change price on Stock No. 11480 Microphone 
from $7.05 to $7.50. 

Refer to Substitute and Additional Replace- 
ment Parts contained herein for other parts 
changes. 


(5) 


(6) 


(7) 
(8) 
(9) 
(10) 
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Figure 3-—Pickup Details (D-22-1A) 


Substitute and Additional Replacement Parts 


Models T6-1 and C6-2 (with 
metal rectifier) 
Resistor—33,000 ohms—Carbon type— 
V/y watt—(R4)—Package of 5 
Resistor—100,000 ohms—Carbon type— 
V4 watt—(R3)—Package of 5....... 
Transformer — Power transformer — 105- 
125 volts—50-60 cycles—(T1) 
Transformer—P ower transtormer—105- 
125 volts—25-50 cycles 
Transformer—P ower transformer—100- 
130/140-160/195-250 volts—40-60 cy- 
cles 
Washer—Spring washer——-Used 
field coil securely—Package of 5...... 
Stock Nos. 4841 (C23), 11283, 3066, 
J029F slp Saal So oye ome los oseanG 
11584 are not used in chassis having metal 
rectifier. 


Model D9-19 (with metal rectifier) 
Capacitor—0.25 mfd. (C51) 
Resistor—Voltage divider resistor, com- 
prising one 148-ohm, one 32-ohm, and 
one 85-ohm section (R15, R16, R17) 
Resistor—33,000 ohms—Carbon type—1 
watt—(R51)—Package of 5 
Resistor—56,000 ohms—Carbon type—!/4 
watt—(R68)—Package of 5 
Resistor—100,000 ohms—Carbon type— 
1/4, watt—(R50)—Package of 5 
Socket—Five-contact rectifer Radiotron 
socket 
Switch—Low-frequency tone control and 
power switch (S12, $15) 
Transformer— Po wer transformer—105- 
125 volts—25-60 cycles 
Transformer—P o wer _ transformer—100- 
130/140-160/195-250 volts—40-60 cy- 
cles—(T1) 
Washer—Spring washer used 
field coil securely—Package of 5 
Bracket—Tuning tube mounting bracket 
and clamp assembly 
Stock Nos. 4858 (C50*), 11248, 4748, 
11245, 11273, 4794, 11133, 11242, 11243, 
11230, 11191, and 11192 are not used in 
chassis having metal rectifier. 


Model D11-2 (with metal rectifier) 
Socket—Five-contact rectifier Radiotron 
socket 


Indicator—Station selector indicator 
pointer 


Insist on genuine factory-tested parts, which are readily identified and may be purchased from authorized dealers 


Capacitor—2-mfd. motor capacitor, com- 
plete with cable and 2-contact male con- 
nector : 

Motor—105-125 volts—60 cycles (M1).. 

Motor—105-125 volts—50 cycles (M1).. 

Filter—Filter pack for phonograph (used 
in some models) 

Reproducer complete (with cloth screen). 

Suspension spring—Motor mounting 
spring, washer, and stud assembly—com- 
prising six springs, six cup washers, three 
spring washers and three studs 
Stock Nos. 4858, 11273, 4794, 9012, 

9014, 9011 and 4562 are not used in 

chassis having metal rectifier. 


Model 111-8 (with metal rectifier) 


Socket—Five-contact rectifier Radiotron 
socket 
Stock No. 4794 is not used in chassis 
having metal rectifier. 


Model D22-1A (use replacement 
parts from D22-1 except as 
listed below) 


Armature—Pickup armature 
Capacitor—.025 mfd. (C47) 
Socket—Five-contact Rectifier Radiotron 
socket for tube No. 14 
Transformer—P ower transformer—105- 
125 volts—25-50 cycles 
Transformer—P ower transformer—105- 
125 volts—50-60 cycles—(T1) 
Capacitor—2-mfd. complete with 2-con- 
tact male connector for use with motor 
Stock Nos. 9650 or 9651—(C217)... 
Capacitor—4-mfd. complete with 2-contact 
male connector for use with motor 
Stock No. 9735—(C217) 
Connector—2-contact male connector for 
capacitor Stock No. 12051 or 13101.. 
Motor—105-125 volts—25 cycles—(M1) 
Motor—105-125 volts—50 cycles—(M1) 
Motor—105-125 volts—60 cycles—(ML1) 
Suspension S pring—Motor mounting 
spring, washer, and stud assembly—com- 
prising six springs, six cup washers, three 
spring washers and three studs 
Capacitor—75 mmfd.—(C216) 
Filter—Microphone and pickup input filter 
pack—(L307, C218, R223) 
Stock Nos. 4858 (C47), 11273, 4794 
(tube 14), 8062, 8061, 9479, 9478, 9477, 
and 4562, are not used in Model D22-1A. 


The prices quoted above are subject to change without notice. 
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Figure 4—Radiotron Socket V oltages (D22-1 and D22-1A) 
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RCA VICTOR PORTABLE VICTROLA 
MODEL 0-1 
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SERVICE DATA 


Motor.—The drive motor is of simple design and sub- 
stantial construction. It should require little or no 
service if properly maintained. Attention to lubrication 
of the moving parts and occasional cleaning of the 
mechanism will go far to prevent faulty operation. 
Should it become necessary to repair the motor, the fol- 
lowing procedure should be applied: CAUTION.— 
Allow the motor mechanism to run down completely 
before attempting adjustment, repairs, or replacements. 


Removing Motor from Cabinet.—Remove the winding 
key. To dismount the motor, unscrew the spindle cap 
with a screwdriver and remove turntable, slightly tap- 
ping the spindle while exerting an upward lift on the 
turntable. Remove the five screws holding the motor 
board and the two screws holding lid support to cabinet 
and lift motor board assembly from case. Loosen the 
screw holding the speed-regulating lever and remove the 
latter. The three screws holding motor to motor board 
should then be loosened to permit removal of motor 
assembly. 

Replacing Main Spring Barrel—In case of main 
spring failure, the entire spring barrel and gear should 
be replaced. Remove the spring-barrel spindle screw 
by unscrewing to right. Remove the C washer and two 
pillar screws holding bottom plate. Remove bottom 
plate, intermediate spindle shaft, and spring barrel. 
Reassemble parts in reverse sequence. 

Winding Shaft Spring..—This spring functions as a 
friction ratchet. It may be removed as follows: remove 
pin holding winding worm on shaft; remove winding 
shaft; then remove screw holding spring. Replace iN 
reverse sequence. 


Governor Adjustments.—The mesh of the worm and 
fiber gears is adjusted by rotation of the eccentric 
spindle bearings. The adjustments should be made so 
that the worm meshes properly with the fiber gear and 
rotates freely without binding. The bearings should be 


accurately aligned with each other. The minimum of 
spindle end-play which permits smooth operation should — 
be used. 

Speed Regulator Lever.—After assembly, adjust the 
speed regulator until the turntable rotates at 78 £) Ds thee 
loosen the speed regulator screw and set pointer to 
center of speed indicator scale; tighten screw and re- 
check turntable speed. 


GOVERNOR WORM 


GOVERNOR WINDING 
BRAKE LEVER SHAFT SPRING 
<> ~<a eet. 

Sin CK — a 


MED sstatnnntenvesinna 

See = 
ECCENTRIC 
BEARING 


$N-690) eNO 
© RCA MFG. CO, INC 


Lubrication.—All moving parts of the motor should 
be thoroughly cleaned and lubricated every six months 
to prevent excess wear and to assure proper operation. 
A simall amount of grease should be applied to the worm 
gear of the governor, the gear of the winding shaft, and 
on the small pinion gear. All other points, including 
regulator friction pad, should be lubricated with light 
oil. All motor parts should be covered with a light film 
of oil to prevent rusting. 


REPLACEMENT PARTS 


Stock No. DESCRIPTION 


Arm—Tone arm less sound box 

Board—Motor mounting beard only (black) .. 
Board—Motor mounting board only (brown).. 
Brake—Turntable brake complete 
Cap—Turntable spindle cap 

Case—Carrying case only (black) 
Case—-Carrying case only (brown) 


Cover---Needle cup hinged cover 

Cup—Needle cup 

Escutcheon—Speed regulator escutchcon 

Gear—Intermediate drive gear and shaft 

Gear—Winding worm gear——Located on wind- 
ing key shaft 

Gear—Winding gear 
shaft 

Governor—Governor assembly complete 


Located on spring barrel 


* Prices upon application. 


List Price} Stocx No. 


DESCRIPTION List PRicE 


Horn—Tone arm horn 

Indicator—Speed regulator arm and pointer... 

Key—Winding key 

Motor—-Spring motor complete 

Screw—Needle holding screw—Pkg. of 5 

Shaft--Winding key shaft and socket—Less 
winding gear 

Sound box 


Spindle—M otor 
sembled 

Spring—-Turntable brake spring—Pkg. of 5... 

Spring—Mainspring, spring barrel and drive 
gear 

Turntable—Complete with black cover 

Turntable—Complete with brown cover 

Turntable—Complete with blue cover 

Nie a teed weight and _ spring—Pkg. 


two gears as- 


. 


Prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL R-99 


High-Fidelity Electrola 
TECHNICAL INFORMATION 


Electrical Specifications 


RapIoTRON COMPLEMENT CA Ee ESN oh RL aT; ee Power Output 
SOS yi Audio Volume Expander PROC et i ete a! Expander Amplifier 
AOU) oa bark as pasedessdes Audio Driver CG) ORC Pearl Oi ote rok Wis Sees Expander Rectifier 
MOM AD ys odes ee cans Power Output 0 Vig 6 67, CW ea ere eae Full Wave Rectifier 
NE CLO R EAN he aa dhe ec sras bse sdctranscrshehtxctavdee do fathelowend a. sescdlein baie Approximately 30 to 8,000 cycles 
Power OvuTPUT LouDSPEAKER 

EEE 28s ots Ak Bist oc wradnn Soren 12 watts MDG es Seas Super 12-inch Electrodynamic 
Pe een ees ahs Cee ae 15 watts amoedaace (V.Gi) aces ss: 114% ohms at 400 cycles 
PICKUP PHONOGRAPH (MANUAL OPERATED) 

et ia Can oa pe Oe 2c Low Impedance Magnetic DUBE eo helaharcn w Fa siete Moe Becks Synchronous Type 
ICE Paka, ss we naues 100 ohms at 1,000 cycles peed (at rated frequency)... 0's5 03 on 4 78 r.p.m. 
PoweEr-Supp.ty RatINGs 

RR re eee ra rm ns Nn Pe gd Yateley See oT Coo ie wuip ds oe wt dein on 105-125 volts 
IE NECA gee ad hyo be oh Shik os eh eke s bes cine Bislé x ca wot vnvn 50 or 60 cycles 
Re ARS OSU LION Ao. accuse cnn coast a wane ives on Pee Ele nots Realy Sha hte too oad 180 watts 


Mechanical Specifications 


I eee eo lec slh s a ciacd «uh on FRO oa od Ce cha ba oe vuebe 34 inches 
a a be TRE Zick sie eR SAREE ET, oe cee i ie ep me a Ge 251% inches 
ean eee ie Pe a wh leh gly s « u wad wevlaa aaa v0 ds 147% inches 
Ae ec ine a Mee Bc Se wR a ee eee ONG ba Oe Hei Bb bn bh 112 pounds 
I sa ee ee nT Ce ee eee ool ee eK 156 pounds 
MMR RG Atk MC ORGS oe cde iV Lew dic Kade Dkse brea oh cs whee 16% inches x 7!% inches x 23% inches 
eee Cet EE ors BO ae oa ve Pee a ph cyan ss cok eda oie uti os 7% inches 
PeperatingCantrols. .. 2. cu seek ce wate (1) Power Switch—Tone, (2) Dynamic Expander, (3) Volume 


General Description 
The RCA Victor Model R-99 High-Fidelity Elec- the record-cutting stylus makes an impression of the 


trola comprises the ultimate in present-day record re- original sound. The amplitude of the lateral cutting 
production. It consists of the revolutionary dynamic is, therefore, regulated so that the stylus will not break 
expander; a high-quality, high-power output, power over into the adjacent groove. It is because of these 
amplifier; a 12-inch, aluminum voice-coil, electro- upper and lower limits that the volume range of 
dynamic loudspeaker with a high-frequency tone sound reproduction cannot be identical to the original 
diffuser; a light weight, high-fidelity pickup; an sound which is produced in the recording studio. In 
acoustically tapered volume control; a spring-balanced order to keep the recorded sound within the limits 
tone arm; a powerful synchronous motor; and a high of the record, the recording control engineer regulates 
audio-frequency tone control. The instrument will the recording amplifiers accordingly. 
play either 10- or 12-inch records. The dynamic amplifier of this reproducing instru- 
ment is designed to compensate for the above-men- 
Dynamic Amplifier tioned recording limitations of volume range. It serves 
Limitations imposed by present methods of disc to restore the original intensity relations of the record- 
recording necessitate a constricted range of sound ed sound by varying the amplification of the repro- 
intensity which may be recorded. The minimum ducing amplifier in direct accordance with the average 
intensity of sound which may be recorded is deter- intensity value of the sound. Thus, when there is a 
mined by unavoidable record surface-noise which prevailing rise in the intensity of the recorded sound, 
masks the recorded sound when such sound ap- the dynamic amplifier increases in gain accordingly, 
proaches the intensity of the noise. The maximum producing a further increase in volume, and con- 
sound intensity which may be recorded is determined versely when there is a prevailing tendency toward 
by the thickness of the record groove-wall into which a decrease of the recorded sound, the dynamic ampli- 
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fier decreases in gain, and produces a further decrease 
in volume. The functions of the dynamic amplifier 
are particularly advantageous in the reproduction of 
symphonic and certain other types of music where 
very great ranges of sound intensity are encountered. 
The dynamic amplifier causes the very loud or 
fortissimo, and the very soft or pianissimo passages 
to be reproduced in their natural relations, although 
they may have been somewhat modified in the actual 
recording on the record. 


Power Amplifier 


In order that the dynamic amplifier may bring 
about its designed purpose, the amplifier and repro- 
ducing system into which it works must have an un- 
distorted range of amplification consistent with the 
degree of volume expansion provided in the dynamic 
amplifier. The power amplifier is, therefore, designed 
to have a maximum output of 15 watts. 


Loudspeaker 


The 12-inch dust-proof electrodynamic loudspeaker 
provided with this unit is of massive design. It is 
constructed with an aluminum voice coil, which per- 
mits the weight of the moving unit to be greatly 
reduced, with consequent increase of the frequency 
range. A high-frequency tone diffuser is provided 
in front of the cone of the loudspeaker unit to 
disperse the higher frequency sound waves over a 
wide acoustic angle instead of being emitted in a con- 
centrated beam directly in front of the unit. 


Pickup 


The magnetic pickup and tone arm assembly is of 
an improved design. It is constructed with a short 
and very light armature for the most delicate re- 
sponse. The tone arm is spring-balanced, allowing 
the effective weight of the pickup on the record to 
be materially reduced. 


Electrical Circuits 


The circuits consist of a phonograph pickup with 
compensating filters, dynamic expander stage, ex- 
pander amplifier stage, expander diode-rectifier stage, 
audio driver stage, push-pull power output stage, and 
a full-wave rectifier. 

The electrical impulses, generated in the pickup 
coil L1, are boosted in the input transformer T2 be- 
fore they are fed to the dynamic amplifier. A com- 
pensation filter is placed in shunt with the output of 
T2 to correct the frequency response of the. repro- 
ducing system so as to compensate for the recording 
characteristic. 


Dynamic Amplifier 


The signal from the input transformer T2 is 
supplied to control grid No. 1 of the RCA-6L7 
(expander) through the acoustically tapered volume 
control R4, and is simultaneously applied through the 
expander control R14 to the control grid of the first 
RCA-6C5 (expander amplifier). The signal applied 
to this latter tube is first amplified and then fed to 
the RCA-6H6 (expander diode-rectifier) tube where 
it is rectified. The output of the RCA-6H6 is of the 
nature of a pulsating direct current, the amount vary- 
ing in direct relation with the average value of 
intensity of the audio signal. This pulsating voltage 
appears across resistor R18 and is applied to the 
second control grid of the RCA-6L7 (expander) 
through a delay filter (R7 and C7). The value of the 
bias on this control grid determines the amplification 
of the RCA-6L7 expander stage. The gain of the 
dynamic amplifier is, therefore, automatically regu- 
lated by the average intensity of the audio signal. 


Audio Driver 


The audio output of the RCA-6L7 is resistance- 
capacitance coupled to the control grid of RCA-6C5 
audio driver. The output of this tube is shunt fed 
to the primary of the interstage transformer T3 by 


means of the reactance L5 and blocking capacitor C11. 
This arrangement prevents the plate current of the 
RCA-6C5 from flowing through the primary of T3, 
permitting increased fidelity. 


Power Amplifier 


The audio signal developed across the secondary 
of T3 is applied to the control grids (push-pull) of 
the RCA-2A3 tubes for final power amplification. 
The bias for these control grids is developed across 


RUDIO VOLUME 
EXPANDER 
ANDER EXPANDER OUTPUT OUTPUT 


( —orwer MPLS RECT RECT. 
(8) (#8) (3) 
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Figure 3—Radiotron Locations 


the loudspeaker field winding L8 and is applied 
through a suitable resistance-capacitance filter. The 
output of the power-amplifier stage is transformer- 
coupled to the voice coil of the electrodynamic loud- 
speaker. 


Power Supply 


The power-supply system consists of an RCA-5Z3 
rectifier tube, which is supplied from an efficiently 
designed power transformer, and which works into a 
suitable filter. The potentials required for the plate, 
screen, control grid, and cathode circuits are obtained 
from this filter. The electrodynamic loudspeaker field 
coil is used as a filter reactor. 
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SERVICE DATA 


The various diagrams in the booklet contain such 
information as will be needed to locate causes for 
defective operation if such develops. The values of 
various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagrams. Identification titles, such as Ll, C2, Rl, 
etc., are provided for reference between the illustra- 
tions, and the Replacement Parts List. The coils, re- 
actors, and transformer windings are rated in terms 
of their d-c resistance only. Resistance values of less 
than one ohm are generally omitted. 


Dynamic Amplifier Adjustments 

It is essential that correct voltages and currents 
exist at the RCA-6L7 audio expander stage in order 
that the expanding function may take place in the 
proper manner. A screwdriver adjustment is accord- 
ingly provided to regulate the RCA-6L7 control grid 
No. 2 bias to the correct operating value. Two 
methods of adjustment are applicable. Either method 
requires a normal voltage of 300 volts across the filter 
output (resistor R22, see figure 7). The one to be 
preterred (a) requires the use of the RCA Stock No. 
9633 Beat Frequency Oscillator or the equivalent, a 
100-ohm resistor, a 200-ohm resistor, and a 1,000- 
ohm-per-volt a-c voltmeter (rectifiertype) having a 
“low” range of 1.0 volt and a “high” range of 250 
volts or greater. The less accurate method (b) re- 
quires the use of the RCA Stock No. 12353 Split 
Plate Adapter (supplied with instrument), and a suit- 
able d-c milliammeter. Both of these procedures are 
outlined below. CAUTION: Before using either 
method, be sure that power-supply fuse is in proper 
position for the line voltage. 


(a) Preferred Method. 


Turn power switch (left front) off. Connect 
the 200-ohm and the 100-ohm resistors in 
series between the beat-frequency oscillator 
terminals (upper “250” and “CT”) with the 
100-ohm resistor connected to “CT.” Cali- 
brate the beat-frequency oscillator, adjust it 
to 1,000 cycles, and reduce its output. Con- 
nect the 1,000-ohm-per-volt a-c voltmeter 
(1-volt range) to the beat-frequency oscillator 
terminals (upper “250” and “CT”). Remove 
the “M” plug from the “F” receptacle on the 
shielded cable running between the input 
transformer T2 and the compensator pack 
“Comp.” (see figure 9). Connect beat-fre- 
quency oscillator terminal “CT” to the large 
pin on the “M” plug. Connect the junction 
of the 200-ohm and the 100-ohm resistors to 
the small pin on the “M” plug. 

Adjust beat-frequency oscillator output until 
the voltmeter reads exactly 1.0 volt. Remove 
the voltmeter leads from beat-frequency oscil- 
lator terminals without disturbing any of the 
oscillator adjustments. Place the voltmeter to 
its 250-volt or greater range and connect it be- 
tween the plate prongs of the two RCA-2A3 


power-output tubes. Connections to the tube 
prongs may be made by stripping approxi- 
mately 172 inch of insulation from the ends of 
two short leads of rubber-covered wire, wrap- 
ping one bare end around each plate prong 
(being careful not to allow the bare ends to 
short on the chassis when the tubes are placed 
in their sockets), and connecting the volt- 
meter to these leads. CAUTION: Do not 
touch these plate connections after the power 
is turned on since the potential at these points 
is rather high and carelessness might result in 
a serious shock. 

Set the expander “Dynamic” control (cen- 
ter front) to its extreme counter-clockwise po- 
sition. Set the phonograph volume control 
(right front) to its extreme clockwise position. 
Turn on power switch (left front) and rotate 
this control to its extreme clockwise position, 
allowing it to remain in this position for all 
adjustments. Allow a few minutes for the 
instrument to become stabilized. Adjust the 
expander bias control R20, on rear apron of 
amplifier (see figure 9), until the voltmeter 
reads 195 volts. Turn phonograph volume con- 
trol to extreme counterclockwise position. 
Transfer lead from the junction of the 200- 
ohm and the 100-ohm resistors to the beat- 
frequency oscillator (upper “250”) terminal 
without disturbing any of the oscillator adjust- 
ments. Adjust phonograph volume control 
(right front) until the voltmeter reads 50 volts. 
Turn the expander “Dynamic” control (center 
front) to its extreme clockwise position allow- 
ing maximum expansion to take place. The 
voltmeter reading should now read not less 
than 150 volts if the expander circuit is oper- 
ating correctly. Failure to do so indicates a 
defect in the system and the usual service pro- 
cedure should be followed. 


(b) Alternate Method. 


Turn power switch (left front) off. Place RCA 
Stock No. 12353 Split Plate Adapter under 
the RCA-6L7. Connect a suitable d-c milli- 
ammeter to the adapter. Turn both the phono- 
graph volume control (right front) and the 
expander “Dynamic” control (center front) to 
their extreme counter-clockwise positions. Turn 
on power switch (left front) and allow a few 
minutes for the instrument to become stabil- 
ized. Adjust expander bias control R20, on 
rear apron of amplifier (see figure 9), to give 
1.0 milliampere of plate current with no signal 
input to the dynamic amplifier. 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to 


maintain proper adjustment and to provide a limiting. 
effect on the movement of the armature. The fre- 
quency response is substantially uniform over a wide 
range. Service operations which may be necessary on 
the pickup are as follows: 


Centering Armature 


Refer to figure 4 showing the pickup inner struc- 
ture. The armature is shown in its proper relation to 
the magnet pole pieces, i.e., exactly centered. When- 
ever this centering adjustment has been disturbed, the 
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Figure 4— Details of Pickup 


screws A, B, and C should be loosened and the arm- 
ature clamp adjusted to the point where the vertical 
axis of the armature is at right angies to the horizontal 
axis of the pole pieces, and centered between them. 


This centering operation may be facilitated by insert- 
ing a small rod or nail into the armature needle hole, 
using it as a lever to test the angular movement of 
the armature. The limitations of the movement in 
each direction will be caused by the armature striking 
the pole pieces. The proper adjustment is obtained 
when there is equal angular displacement of the 
armature and adjustment rod or nail to each side of 
the vertical axis of the magnet and coil assembly. The 
screws A and B should then be secured, observing 
care not to disturb the adjustment of the armature 
clamp. Then place the pickup in a vise and secure 
the centering spring-clamp by means of the screw C, 
allowing the centering spring to remain in the posi- 
tion at which the armature is exactly centered be- 
tween the pole pieces. With a little practice, the 
correct adjustment of the armature may be readily 
obtained. The air gap between the pole pieces and 
the armature should be kept free from dust, filings, 
and other such foreign materials which would ob- 
struct the movement of the pickup armature. 


Damping Block 
The viscoloid block which is attached to the back 


end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
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Figure 5—Re 
Power supply disconnec 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and amplifier 
chassis ground, on figure 5, have been carefully selected so 
as to facilitate a rapid continuity check of the circuits. The 
use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Chassis Wiring Diagram, 
figure 2, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
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specified should hold within +20%. Variations in excess 
of this limit will usually be indicative of trouble in cir- 
cuit under test. When measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connecting a 
d-c voltmeter of indicated polarity across the terminals of 
the device. 


104 


bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
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Figure 6—Special Soldering-Iron Tip 


cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position as it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the di- 
ameter of the armature in order to permit a snug fit. 
With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature (vis- 
coloid side) so that the viscoloid block will fuse at 
the point of contact and become rigidly attached to 
the armature. A special-tip soldering iron constructed 
as shown in figure 6 will be found very useful in 
performing this operation. The iron should be applied 
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Measured at 120 volts on 120-volt tap, 
Expander “Dynamic” 


Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circuit 
resistance, 


The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to amplifier 


Figure 7—Radiotron Socket Voltages 


rated frequency—Volume control minimum— 
control minimum—Dynamic amplifier adjusted as per text—No signal 


only long enough to slightly melt the block and cause 
a small bulge on both sides. 


Replacing Coil 

Whenever there is defective Operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut-a-way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to re-adjust the armature as previously explained 


Radiotron Cathode Current Readings 


Measured with Milliammeter Connected at Tube Socket 
Cathode Terminal under Conditions Similar 
to Those of Voltage Measurements 


plifier.. 
tiers ss 


after re-assembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 


] 
1.25v. 


RESISTOR UNIT ; 
R22 


P-72883-1 


chassis ground on figure 7 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
in +-20'% when the amplifier is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. To 
duplicate the conditions under which the voltages were 
measured requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50, 250, 500, and 1,000 volts. Use the 
nearest range above the voltage to be measured. A-c 
voltages were measured with a corresponding a-c meter. 
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the pickup. This same type of solder should be used 
when necessary for soldering the centering spring to 
the armature. 
: Magnetizing 

Loss of magnetization will not usually occur when 
the pickup has received normal care because the mag: 
net and pole pieces are one unit and the magnetic 
circuit remains practically closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a-c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will 
be necessary to re-magnetize the entire structure. To 
do this, it will be necessary to first remove the pickup 
mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetizer and charg- 
ing the magnet in accordance with the instructions 
accompanying the magnetizer. It is preferable to 
check the polarity of the pickup magnet and to re- 
magnetize it so that the same polarity is maintained. 


Phonograph Mechanism 


The phonograph motor is of the synchronous type 
and is designed to be simple and foolproof. Under 
normal operating conditions, service difficulties should 
be negligible. Occasionally, however, certain adjust- 


DESCRIPTION 


AMPLIFIER ASSEMBLIES 


Cap—Grid contact cap—Package of 5... 
Cap—Top shield cap for 6L7 Radiotron. 
Capacitor—270 Mmfd. (C12, CTS aac 
Capacitor—.0025 Mfd. (C14, C26)..... 
Capacitor—.005 Mfd. (C16, C17)...... 
Capatitor—.035 Mfd. (C19)........... 
Capacitor—.05 Mfd. 
Capacitor—.05 Mfd. 
Capacitor—.25 Mfd. ( 
Capacitor—.25 Mfd. 
Capacitor—10 Mfd. 
Capacitor—10 Mfd. ( 
Capacitor—18 Mfd. 
Capacitor—18 Mfd. 
Capacitor—20 Mfd. 
Capacitor—30 Mfd. 
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wire wound (R22) 
carbon type, 1 watt 
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ments may be required. These adjustments are illus- 
trated and explained in figure 8. 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 

BLACK 


O.Tn 


| 


OUTPUT ess 
TRANSF. 
20. 380. 
rch Ma La. f \ 


5 
io} 
a 
oO 


RED 


‘ee BROWN 
Past, BROWN 
= BLACK 
© RCA MFG.CO.,1NC. BEACKCEROWN ™M+81198-0 


Figure 10—Loudspeaker Wiring 


light application of acetone using care not to allow 
the acetone to flow down into the air gap. The dust 
cover should be cemented back in place with ambroid 
upon completion of adjustment. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readil 


Stock 
No. 


y identified and may be purchased from authorized dealers. 


PRICE No. 


DESCRIPTION 


Resistor—22,000 ohms, carbon type, 1 
watt (R9)—Package of 5........... 
Resistor—33,000 ohms, carbon type, 2 
WHALE UIC Da hinte gratin stan © bo etek oak « 
Resistor—56,000 ohms, insulated, 1/4 watt 
(R23)—Package of 5 
Resistor—100,000 ohms, insulated, 14 
tat (R13, R16, R17, R19)—Package 
(0) ith Her eRe aA Mislerexs oe pile © elev stwiel eos 6. © 
Resistor—330,000 ohms, insulated, 14 
watt (R5)—Package of 5............ 
Resistor—470,000 ohms, insulated, Vi, 


eee ee eee ee eo eee 


watt (R18)—Package of 5........... 
Resistor—560,000 ohms, insulated, Vi, 
watt (R7, R10)—Package of 5....... 
Socket—4-contact 5Z3 or 2A3 Radiotron 
SOCKEC IE re Oe nb ee een E 


Transformer—Power transformer, 110-120 
Volt, 50-60 ‘cycle: (T1)... 8k ween 


MISCELLANEOUS CABLES AND 
PLUGS 


Cable—2-conductor shielded pickup cable, 
25 inches long, complete less female 
connector, Stock No. 11488......... 

Cable—Power cable, approximately 30 
inches long, complete with two female 
CONDE GOCE oman atc cits hs Rin hore aca 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS (Continued) 


Stock List Stock je 
D IST 
ESCRIPTION Price No. DESCRIPTION Paice 


12564 | Cable—Shielded tone control cable, a Sai switch cable clamp—Pack- 
proximately 201/4 inches long, with 4 age Of NED wares oer te Mate eeitents 
Contact, male conmectorerc oc sie elec + aieis enon ASSEMBLIES 

Cable—Shielded tone control cable, ap- Motor—105-125 volts, 50 cycles (M1)... 
proximately 14 inches long, complete Motor—105-125 volts, 60 cycles (M1).. 
with female connector........-sseeee- Suspension Spring —Motor mounting 

Cable—Shielded volume control cable, ap- spring, washer and stud assembly — 


proximately 28 inches long, complete comprising 6 springs, 6 cup washers, 3 


with 2 male connectors....+.eeeeeees 

Cable—Shielded volume control cable, ap- spring washers and 3 studs......-.... 
proximately 17 inches long, complete AUTOMATIC SWITCH ASSEMBLIES 
with 2 female connectors.....++++++- Cover—Automatic switch cover and screw 


Plate—Automatic brake trip latch plate 


Cable—Speaker cable, approximately 40 
with mounting screws—Package of 5. 


inches long, complete with female con- 


MLECCOTS) ie suchel elton sys venete! slo sheietrerer eit) silel'eltosele Springs—Automatic brake springs—Pack- 
Connector—2-contact male connector for AGE sOln 4. or ars ste eyed cup nore ce ee . 

volume control cable, input transformer Switch—Automatic brake and_ switch, 

cable, compensator cable, motor leads, complete | 2i8.'s5 Pees 

tone control switch leads and indicator Swritche=-Santcly only for automatic brake 

lamp cable (socket end)......+.eees (SD) pada Gade lraccs sake aeeee Aas Sere 


Connector—2-contact female connector 
for pickup cable, Stock No. 12547, or 
indicator lamp cable (chassis end).. 

Connector-——2-contact male connector ee 


REPRODUCER "ASSEMBLIES 


Board—Reproducer terminal board (2 
terminals) ..... bs ath Thos BR eee ee 
Bracket—Output transformer ee 


ee a ee a 


motorboard power leads.......++.++- Basch 
Connector—4-contact male tone control TACKEE oo. c secs cece eessssevccass 
and input cable connector..........-- Clamp—Cone rim clamp—Package of ss 
Connector—S5-contact male connector plug Cala ee coil, magnet and cone hous- 
for reproducer housing.......++-+++. C ing C ns ce eee cece eae . 
Connector—Power cable 2-contact female yee eproducer cone (L6) — Pac age 
connector with oblong openings...... QS S01 Oe BORD one 3000 FOC tee eens 
Connector—Speaker cable 5-contact fe- Diffuser—Reproducer sound diffuser.... 
male. CONNECEOR =. . oss ne eae cee Reproducer—Reproducer, complete...... 
Connector—Tone control or compensator Transformer—Output transformer (T4). 
cable 4-contact female connector...... MISCELLANEOUS ASSEMBLIES 
PICKUP AND ARM ASSEMBLIES ‘Adaptcs hh RE os ae oe 


“Beer arm, complete less pickup Bolt—Motorboard suspension bolt and 


w slate die he ete'ailelets stele: else siWisusisieleiom> spring assembly, consisting of 1 bolt, 1 
Bick PKA backer ctercciraeien) seienererene C washer, 2 cup washers, 1 Boor 
Ball—Pickup arm pivot ‘shaft bearing— spring,.1 top spring, 1 lockwasher and 
Package Of e 20 aie ds catenins) operates vs ] CAP” MUbe se ce sche o/s cleleloqese se ele! e elelers 
Bracket—Pickup arm: spring adiusting Bolt—Reproducer po eee bolt assembly 
bracket rand! ’screwreteretele siete es oieeteleiels —~-Package Yoh g2 o: «sa pM oa os Pai hi yee ie: 
Coil—Pickup .coile (L1) orn. oe oes Box=UWsed=neediesbox suc. toe 
Cover—Pickup back cover with mounting Cap—lIndicator lamp cap—Package of 5, 
LO. GA OOUDUGHDDUGO OG ODOo dodo DGC Cap—Turntable spindle cap. 
Cover—Pickup front cover......s+seee- Clamp—Volume control and pickup cables 
Damper—Comprising one upper damper clamp—Package of 15....... Dee feet 
and bushing assembly, one lower bush- Clamp—Volume control cable clamp— 
ing and one lower bearing........... Package of (10....tacescewesc ns ere 
Escutcheon—Pickup arm escutcheon and Compensator Pack—with 2 shielded cables, 
TIVES ec cye eteichahale: ey ehele ohel site Na tere ste lerefere cite 1 male and 1 female connector as- 


Mechanism—Comprising one armature and 
spring assembly, one armature clamp, 


sembled (C2, C3, C4, L2, L3, L4, Rl, 
RE RS es ee ete einiacion cate are 


and one damper........ssseeeeseees Cover—Indicator lamp cover.........-. 
Pickup—Pickup unit, complete......... Cover—Reproducer cover........+.. Ari 
Plug—Pickup arm sons shaft plug—Pack- Cover—Turntable cover......seseeeees 
BLESr OL Dice wie Maras a cletaatelee eer eeimee Expander, Control (Rit). nc. cs eee 
Rod—Pickup arm trip rod and nut— Knob—Expander, tone and switch or 
Package of Sian. fea ere eras volume control knob—Package of 5. 
Screw—Pickup front cover screw—Pack- Lamp—Indicator lamp—Package of 5. 
ape 10f § 40 sins om ai weetecne ahaa omteb ns ee Receptacle—Needle receptacle.......... 
Screw—Pickup needle screw—Package of Screw—Amplifer mounting screw as- 
LOY sb diiia ake eat o crelstate tele ene ne eae sembly—Package of 4......-..+seeee 
Screw—Screw, nut and washer for mount- Socket—Indicator lamp socket.......... 
ing pee to arm—Package of 10.... Spring—Retaining spring for knob, Stock 
Spring—Pickup arm ‘adjusting spring— No. 11347—Package of 5.;.......... 
Package (of dQ. cei tei. eine eaters Tone control and switch (Ri, Setar 


Transformer—Input transformer, complete 


MOTORBOARD ASSEMBLI 
ES with 2 shielded cables, 1 male and 1 fe- 


Capacitor—2 Mfd. motor capacitor. com- male connector assembled (T2)..... 
plete with cable and 2-contact male Turntable—Complete ............ Hsc8 
connector: (Ch) arsicniia.s aeiacealem tate ae 18; Volume. Control<€R4) 5e. 208 -ee 


First Edition. . The prices quoted above are subject to change without notice. 


108 


RCA VICTOR MODEL T9-7 


Nine-Tube, Three-Band, A-C, D-C, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


eso oe on aed ah see 540- 1,600 kc. 
eA) LAs SS ge eee ee eee {,600- 5,500 kc. 
Me a Shs Bo eas pret 5,500-18,000 ke. 
Siectmeaiate Frequency 0. 666060 (ols bee ea cae eas 


RADIOTRON COMPLEMENT 


NGA @ arene Radio-Frequency Amplifier 
PE LGAS 6. is ces sles First Detector-Oscillator 
POPMRROLVORT oie cee we Intermediate Amplifier 
PeIROA-OHG. 6200. ce Second Detector-A.V.C. 


Power Suppity RATINGS 


mating (As shipped from Factory) «......0se.eesess 
Seeeere eee OLE: IN CEXE) alae nc GA va cele xlids o's cas 


Power Output (250-Volt Line) 
Undistorted ....2.25 Watts A-C, 1.75 Watts D-C 


Maximum ...... 3.00 Watts A-C, 2.30 Watts D-C 
LOUDSPEAKER 
eI tcc eg ch wd lad «ofc dion ee’ Electrodynamic 


ALIGNMENT FREQUENCIES 


Dane roca utente oot tees None required 
EO To Ca OAR Sear et pi oc 18,000 kc. (osc., det., ant.) 
gh Renata Meee vhs ag co cate an thacasMepe aldeie a el oka 460 ke 
OTT AGE aoe 80 peut ess Audio Voltage Amplifier 
Co} RCADSAG S. Oe ney daliis Audio Power Amplifier 
CT eID OAO re ax cata den Audio Power Amplifier 
CSIR OPACE Srinath Preia te ook ee Tuning Indicator 
Sud Ped ns Gp ie clea paar eared Half-Wave Rectifier 
....200-250 Volts, 40-100 Cycles, also D-C, 110 Watts 


....140-160 Volts, 40-100 Cycles, also D-C, 50 Watts 


PowER Output (160-Volt Line) 


Undistorted ....0.90 Watts A-C, 0.75 Watts D-C 
Maximum ...... 1.25 Watts A-C, 0.95 Watts D-C 
Voice Coil Impedance..... 2.25 Ohms at 400 Cycles 


Mechanical Specifications 


es Re re SI rh ie en ne ode Ahad URS cee LE cee koe ee 213, inches 
Re a et Rehan ei ac oe ee eta Bie og ue he ...1534, inches 
Ne ee ee elie, eG bok «sere Bre hy he 4 cee « oe hs Bel acate OR oge e te ea tp ee ER A 91/4, inches 
OI TURE oP REP Ora lai gt eo ae tay cee an Oe 2714 pounds 
(SCSI RYE) A ARTA las 0 CG 0 pee ee en 33 += pounds 
SR A OBE ICN GION Gd ae Ae ehh SAE cs vec s hese che cee. 137, inches x 75/ inches x 21/, inches 
Rr yor Os at eee Pee aa ee os ect dons. oe vo ks ons ood kn. 10-to-l1 and 50-to-l 
erating Controls 2.4 6. bot be c es (1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch-Tone 


General Features 


This instrument comprises a nine-tube chassis, 
mounted in a table type of cabinet. It uses the new 
metal tubes. The tuning range is from 540 to 18,000 
kc. This coverage includes the important short-wave 
broadcast bands at 49, 31, 25, 19, and 16 meters, as 
well as the American broadcast band (540-1600 kc.). 
Chassis features include automatic volume control, 
cathode-ray tuning indicator (“Magic Eye’), 3-point 
tone control, antenna wave trap, and audio compen- 
sation. A high level of output is available from the 
receiver for reproduction by the 8-inch electro- 
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dynamic speaker. The tuning dial is an illuminated 
semi-airplane type. Each dial scale is distinctly 
marked with a separate color. Positions of the range 
selector knob are correspondingly indexed on the con- 
trol panel with sections of similar colors. The tuning 
control is a dual-ratio type, which permits fast tuning 
through a 10-to-l drive ratio and vernier tuning 
through a 50-to-1 drive ratio. The latter is especially 
advantageous for accurate tuning of the short-wave 
stations. 
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Circuit Arrangement 


The conventional superheterodyne type of. circuit 
is used. It consists of an r-f stage, a combined first 
detector-oscillator stage, a single i-f stage, a diode de- 
tector-automatic volume control stage, an audio volt- 
age amplifier stage, a push-pull audio power output 
stage, a tuning indicator, and a half-wave rectifier 
power supply stage. 


Tuned Circuits 


The antenna coil system and the detector coil sys- 
tem each consist of a single primary and three series- 
connected secondary windings to provide the three 
ranges of tuning. The oscillator coil system is sim- 
ilarly wound on a single form. A range selector 
switch (S-1) is used for connecting the various sec- 
tions of these three coil systems into the circuit to 
provide operation on the band desired. The coils are 
tuned by a variable three-section gang condenser 
having trimmer capacitors in shunt with each section. 
There are additional trimmer capacitors across the 
section of each coil used for Band “A.” A series 
trimmer is also associated with the Band “A” oscil- 
lator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled cir- 
cuit. This stage operates at a basic frequency of 
460 kc. Each winding of both i-f transformers (in- 
put and output) is tuned by an adjustable trimmer 
capacitor. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the i-f stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 


process is transferred to the a-f system for amplifica- 


tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-8, is applied as automatic control- 
grid bias to the r-f, first-detector, and i-f tubes through 
a suitable resistance filter circuit. The second (auxil- 
jary) diode of the- RCA-6H6 is used to supply 
residual bias for the controlled tubes under condi- 
tions of little or no signal. This diode, under such 
conditions, draws current which flows through re- 
sistors R-8 and R-10, thereby maintaining the de- 
sired minimum operating bias on such tubes. On ap- 
plication of signal energy above a certain level, how- 
ever, the auxiliary bias-diode ceases to draw current 
and the a.v.c.-diode takes over the biasing function. 


Audio System 


The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio-voltage-amplifier tube. This con- 
trol has a tone-compensating filter connected to it, 
so that the correct aural balance will be obtained at 
different volume settings. Transformer coupling is 
used between the first audio stage and the push-pull 
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power output stage. The output of the power ampli- 
fier is transformer-coupled into the dynamic loud- 
speaker. High-frequency tone control is effected by 
a capacitor across the plate circuit of one of the out- 
put tubes. Speech-music control is effected by a re- 
sistor connected to the compensated volume control 
circuit. Control of tone is obtained by means of the 


switch (S-2). 


Tuning Indicator 


A cathode-ray tube is used as a means of visually 
indicating when the receiver is accurately tuned to 
the incoming signal. 


NOTE: On a-c and d-c circuits of 160 volts or 
less, the action of the “Magic Eye’ will be limited. 


This tube is of new design and comprises an ampli- 
fier section and a cathode-ray section built in the 
same glass envelope. The cathode-ray section con- 
sists of a conically shaped luminescent screen, upon 
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Figure 3—Radiotron, Coil and Trimmer Locations 


R. F. Trimmer Adjustments 


which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by 
the amplifier section, which is fed from the detector 
diode circuit. The size of the pattern is determined 
by the strength of the signal voltage, so that any 
change of tuning may be readily observed in order 
to facilitate tuning to exact resonance. 


Rectifier 


The plate, grid, and cathode voltages required for 
the operation of this receiver are supplied by the 
RCA-25Z6 rectifier operating as a half-wave rectifier. 
The field winding of the loudspeaker is used as a re- 
actor in the filter circuit from which it simultaneously 
receives its magnetizing current. 

The filaments of all nine tubes are connected in 
series and are fed direct from the supply line, the 


voltage being dropped to the required value by re- 
sistors R-19 and R-20. The correct operating voltage 
for the pilot lamp is developed across resistor R-20. 
This voltage across the pilot lamp will be slightly 
high when the receiver is first turned on, but will 
quickly drop to a normal value as soon as the tube 
filaments reach their operating temperature, 


NOTE: (Power Supply Rating) As shipped 
from the factory, all instruments are connected for 
operation on a 200-250-volt supply line. They may 
be converted for operation at 140-160 volts by con- 
necting a jumper between points shown by dotted 
line on resistor R-19, Figures 2 and 3. 


SERVICE DATA 


CAUTION: Grid caps, tuning condenser, and 
resistor on top of chassis may be “hot” with respect 
to external ground, and should be avoided when 
servicing, unless due precautions are taken. 


The various diagrams of this bulletin contain such 
information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Values of the resistors, capacitors, coils, etc., are in- 
dicated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, Cl, etc., are provided for reference between 
the diagrams and the replacement parts list. Locat- 
ing of the parts in the schematic circuit is facilitated 
by the fact that the numerical titles increase from 
left to right on the diagram. The coils, reactors, and 
transformer windings are rated in terms of their d-c 
resistances only. Resistances of less than one ohm 
are generally omitted. 


Alignment Procedure 


Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjust- 
ments provided in the if system, three in the oscil- 
lator coil system, two in the detector coil system, and 
two in the antenna coil system. Each of these trim- 
mers has been accurately adjusted during manufac- 
ture and should remain properly aligned unless af- 
fected by abnormal conditions of climate, or have 
been altered for service purposes. Incorrect align- 
ment is usually evidenced by loss of sensitivity, im- 
proper tone quality, and poor selectivity. These in- 
dications will generally be present together. 

The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac’ 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment, 
illustrated and described on a separate page of this 
booklet, may be purchased from authorized distrib- 
utors and dealers. 

An oscillator (signal generator) is required as a’ 
source of the specified alignment frequencies. Visual 
indication of the receiver output during the adjust- 
ments is necessary to enable the serviceman to obtain 
an accuracy of alignment which is not possible. by 
listening to the signal. The RCA Stock No. 9595 
Full-Range Oscillator and the RCA Stock No. 4317 
Neon Output Indicator are especially suitable and ful- 
fill the above requirements. 

The following procedure should be followed in ad- 
justing the various trimmer capacitors: 


I-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by Figure 4. Each must be aligned 
to a basic frequency of 460 ke. To do this, attach 
the output indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
output of the test oscillator through a .05 mfd. con- 
denser to the RCA-6A8 control grid, the ground of 
the test oscillator being connected to the receiver 
ground terminal. Tune the oscillator to 460 ke. Ad- 
vance the receiver volume control to its full-on posi- 
tion and adjust the receiver tuning control to a point 
within its range where no interference is encountered 
either from local broadcast stations or the heterodyne 
oscillator. Increase the output of the test oscillator 
until a slight indication is apparent on the output in- 
dicator. Then adjust the two trimmers, C-27 and 
C-28, of the second i-f transformer to produce maxi- 
mum (peak) indicated receiver output. Then, adjust 
the two trimmers, C-24 and C-26, of the first if 
transformer for maximum (peak) receiver output as 
shown by the indicating device. During these ad- 
justments, regulate the test oscillator output so that 
the indication is always as low as possible. By doing 
so, broadness of tuning due to a.v.c. action will be 
avoided. It is advisable to repeat the adjustment of 
all if trimmers a second time to assure that the inter- 
action between them has not disturbed the original 
adjustment. 


R-F Trimmer Adjustments 


The seven trimmers associated with the rf, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by Figures 3 and 4. The three trimmers 
which are at all times directly in shunt with the 
variable tuning condenser necessitates that the high- 
frequency range (Band C) be aligned first. The 
range selector switch should, therefore, be turned to 
its Band C position for the first adjustment. The 
output indicator should be left connected to the out- 
put system as for if alignment. Attach the output 
terminals of the test oscillator to the antenna and 
ground terminals of the receiver. 

Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 
mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (approximately 530 kc.) at the low-fre- 
quency end of the Band A scale. 


Proceed further as follows: 
(a) Adjust the test oscillator to 18,000 kc. and set 
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the receiver tuning control to a dial reading 
of 18,000 ke. 


the interaction between the heterodyne oscil- 
lator circuit and the detector tuned circuit. 


(b) Regulate the output of the test oscillator until (d) So eee uate poate pina cee 
a slight indication is perceptible at the receiver ried ah rig oak , ‘ 
output. Then adjust the trimmer, C-19, on the eee ve i € variable con or eh € Hee 
oscillator section of the variabie condenser to bie nee av ro maximum (peak) indicated re- 
the point at which it produces maximum indi- Pur. 
cated receiver output. Two points may be (e) Change the receiver range selector to its Band 
found, each of which produces such a maxi- A position and set the receiver tuning control 
mum The one of maximum trimmer ca- to a dial reading of 1,400 ke. Tune the test 
pacitance is correct and should be used. (The oscillator to 1,400 ke. and regulate its output 
oscillator will be 460 kc. below the signal fre- to produce a slight indication on the receiver 
quency at this adjustment point.) output indicating device. 

fhe 'd (f) Adjust the high-frequency trimmers of the 

(c) Adjust the trimmer, C-15, of the detector sec Band A oscillator, detector, and antenna coils, 
tion of the variable condenser, simultaneously C-20, C-12, and C-6 respectively, to the points 
rocking the receiver tuning control backward at which each produces maximum indicated 
and forward through the 18,000 ke. input sig- receiver output. 
nal, until maximum receiver output results from (g) Shift the test oscillator frequency to 600 ke. 
these combined operations. Rocking of the and tune the receiver to pick up this signal, 
variable condenser will prevent inaccurate ad- disregarding the dial reading at which it is best 
justment, which would otherwise be caused by received. 
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Figure 4—Radiotron Socket Voltages 


Measured at 230 volts, 60-cycle supply 
Tuned to approximately 900 kc. (Band A)—-No signal being received—Volume control setting optional 


For 160-volt, 60-cycle supply, 30% lower: for 230-volt d-c supply, 13% lower; for 160-volt d-c supply, 35% 
lower 
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(h) Tune the low-frequency trimmer, C-22, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maximum 
indicated receiver output results from these 
combined operations. The adjustment of C-19, 
C-15, and C-8 should be corrected at 18,000 
ke. as in (b), (c), and (d); also C-20, C-12 
and C-6 should be corrected at 1,400 ke. as in 
(f) to compensate for any changes caused by 
the adjustment of the low-frequency oscillator 
coil trimmer. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals to 
-B ground bracket on Figure 4 will assist in the lo- 
cation of causes for faulty operation. Each value as 
specified should hold within -+ 20% when the re- 
ceiver is normally operative at its rated line voltage. 
Variations in excess of this limit will usually be in- 
dicative of trouble in the basic circuits. These volt- 
ages were measured with set tuned to approximately 
900 kc. (Band A); no signal being received, and 
volume control setting optional. To duplicate the 
conditions under which the voltages were measured 
requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50, and 250 volts. Voltages below 10 
read on 10-volt scale, between 10 and 50 on 50-volt 
scale, and between 50 and 250 on 250-volt scale. 
A-C voltages were measured with a corresponding 
a-c meter. 


Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. A 
typical method of connection is shown on the 
schematic diagram (Figure 1). Correct procedure to 
be observed for adjustment of attachment to secure 
proper aural compensation is indicated. 
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Figure 5—Loudspeaker Wiring 


Wave Trap Adjustment 


With the receiver in operation using its normal 
antenna, tune station selector to the point at which 
the intermediate frequency interference is most in- 
tense. Then adjust the wave trap trimmer to the 
point which causes maximum suppression of the if- 
terference. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List Stock List 
DESCRIPTION Price No. DESCRIPTION 


RECEIVER ASSEMBLIES Capacitor Pack—Comprising 2 sections 
Bushing—Variable tuning condenser of 16 Mfd.—(C39, C40) .............. 
mounting bushing assembly—Package Capacitor Pack—Comprising 1 section of 
Sire ate ee 16 Mfd. and one section of 10 Mfd.— 
Ct eer eto ne te ot 
Coil—Antenna coil—(L2, L3, L4, L5, C6, 
Lae COME” the Sot ot CaN 
Coil—Detector coil—(L6, L7, L8, L9, 
Ih ea 1 2225 1 Oe A che ale ee a 
Coil—Oscillator coil—(L10, L11, 112, 
L13, L14, L15, C20, C23) ieee oe 
Condenser—3-gang variable tuning con- 
denser—(C7, C8, C14, C15, C18, C19) 
Dial—Station selector dial ............. 
Foot—Chassis foot and bracket assem- 
bly—Package of 2 2) 00500 2 
Indicator—Station selector indicator 
DOUITEEE Are, a Ln yt Ura e ys eet WOE 
Lamp—Dial lamp—Package of 5... 
Resistor—Line resistor—Comprising one 
265-ohm and one 105-ohm sections— 


ee Y 


ee eee ero eeae 


eee se nee nave 


The prices quoted above are subject to change without notice. 


115 


REPLACEMENT PARTS (Continued) 


Resistor—Comprising 2 sections of 100 
ohms and one section of 490 ohms— 
(R17, R23, R24) 

Resistor—22 ohms—flexible type—com- 
plete with contact cap—(R25) 

Resistor—39 ohms—carbon type—%4 watt 
—(R22)—Package of 5 

Resistor—40 ohms—flexible type—(R20) 

Resistor—330 ohms—carbon type—% 
watt—(R14)—Package of 5 ......... 

Resistor—560 ohms—carbon type—%4 
watt—(R3)—Package of 5 .......... 

Resistor—1,500 ohms—carbon type—% 
watt—(R21)—Package of 5 

Resistor—18,000 ohms—carbon type—'% 
watt—(R6)—Package of 5 

Resistor—27,000 ohms—carbon type—% 
watt—(R12)—Package of 5 

Resistor—47,000 ohms—carbon type—1 
watt—(R15)—Package of 5 

Resistor—100,000 ohms—carbon type— 
1/10 watt—(R5)—Package of 5 

Resistor—120,000 ohms—carbon type— 
1/10 watt—(R16)—Package of 5 .... 

Resistor—560,000 ohms—carbon type— 
1/10 watt—(R2, R4)—Package of 5... 

Resistor—2.2 megohms—carbon type—%4 
watt—(R9, R10)—Package of 5 

Resistor—2.7 megohms—carbon type—% 
watt—(R11)—Package of 5 

Shield—Antenna or detector coil shield 
for Stock Nos. 11600 and 12059 

Shield—Intermediate frequency 
formers shield). cine tease. 

Shield—Oscillator coil shield for Stock 
Noel l6025 ee See ana 

Socket—Dial lamp socket 

Socket—7-contact Radiotron socket .... 

Socket—8-contact 6A8 Radiotron socket 

Switch—Range switch (S1) 

Switch—Tone control and power switch 
assembly (S2, $3) 

Terminal—Antenna terminal board with 
clip insulating strip and rivets 

piace ai ct terminal clip assem- 

Wk recat iste De wench spel RAE Oe Ee ats 

Transformer—First intermediate  fre- 

goss transformer—(L16, L17, C24, 
2 


trans- 


Transformer—Second intermediate fre- 
quency transformer—(L18, L19, C27, 
C28, C29, R7, R8) 


List List 
DESCRIPTION Pale DESCRIPTION 


transformer— 


B 1 Ae, aire “Bi 0 A{0) 10, Je <a ie Se ypime cel Mot Lees (et BL (ellen bis AE NCey ue) wine ca 


Transformer—Interstage 

(T1) 
Trap—Wave trap (L1, C3) 
Volume Control—(R13) 


REPRODUCER ASSEMBLIES 


Board—Terminal board with two lead 
wire clips 
Bolt—Yoke and core assembly bolt and 
nut 
Bracket—Output transformer mounting 
bracket 
Clamp—Cone center suspension clamp- 
aes nut and screw assembly—Package 
of 5 
Coil—Field coil—(L22) 
Coil—Neutralizing coil—(L20) 
Cone—Reproducer cone—(L21)—Pack- 
ae NOLS S) EO RE CR ree Sere 
Connector—4-contact female connector 
for reproducer cable 
Connector—4-contact male connector for 
reproducer 
Reproducer—Complete 
Transformer—Output transformer—(T2) 
Washer—Spring washer—used to hold: 
field coil securely—Package of 5 


MISCELLANEOUS ASSEMBLIES 


Clamp—Tuning tube mounting bracket 
and clamp assembly 
Escutcheon—Tuning tube escutcheon ... 
Escutcheon—Station selector escutcheon 
and crystal 
Knob—Range switch knob—Package of 5 
Knob—Station selector knob assembly— 
Comprising 1 large and 1 small knob 
—Package of 5 
Knob—Volume control or power switch 
knob—Package of 5 
Resistor—1 megohm—carbon resistor—_ 
1/10 watt—(R18)—Package of 5 
Screw—Chassis mounting screw assem- 
bly—Package of 4 
Socket—Tuning tube socket and cover. . 
Spring—Retaining spring for knob Stock 
Nos. 11347 and 11582 and small knob 
in No. 11610—Package of 5 
Spring—Retaining spring for large knobs 
—for Stock No. 11610—Package of 10 


The prices quoted above are subject to change without notice. 


SERVICE HINTS 


(1) 
excessive antenna capacitance. 
ence in the form of “beats” 
the wave trap to one of the interfering 
to 700 kc. 
(2) 
be used for replacement. 
(3) 


tracks below signal on “C” band. 


Beat notes or heterodyning (whistles) may be encountered in some instances on these receivers due to 
This condition may be corrected by reducing the size of the antenna or 
by inserting a 150 mmfd. capacitor in series with the antenna lead at the antenna terminal. 
from a combination of local stations may frequently be remedied by tuning 


Interfer- 


stations. The wave trap will tune from approximately 375 kc. 


In the event that unsatisfactory service is obtained from the standard rectifier, an RCA type 25Z6-G may 


Low sensitivity and reduced signal pickup may be due to poor alignment. Note that heterodyne oscillator 
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RCA VICTOR MODEL T9-8 


Nine-Tube, Three-Band, A-C, D-C, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


mM i Pe N i oe oa cba 0 Fides Wines 155-5 320) ke. 
Re So oc He wee esas 530- 1,500 kc. 
| OE eA BAS sk cole Sania -4c aan a 5,400-18,000 kc. 


Intermediate Frequency 


RADIOTRON COMPLEMENT 


Oe CAPOK7 . oe. c ess Radio-Frequency Amplifier 
HPEROA-GAS.. 6. ce ew First Detector-Oscillator 
Dk OVE) Gy nr Intermediate Amplifier 
0 OU » (ee Second Detector-A.V.C. 


Power Suppiy RATINGS 


Rating (As shipped from Factory) 
Rating (See note in text) 


Power OvurputT (250-Volt Line) 


Undistorted | ...2.25 Watts A-C, 1.75 Watts D-C 
Maximum ...... 3.00 Watts A-C, 2.30 Watts D-C 


LOUDSPEAKER 
Type 


eee ee eee ee eee ere eee ee eserves 


Electrodynamic 


C596 10 SUS 6 81ers 8) Pies Se 6.6.9) 8/6 6 66 18/6) 8 (eke OO) 6 Sie. 6 8: ein 610. 6.0 © 6.0) 6 6 6 6 6 © © 6.16 bres 8 b See 8 6 8 6 @ 


eee eee eee eee eee ee erees 


cee eee eee eee eee eee see ee ee etseene 


ALIGNMENT FREQUENCIES 
Band X....180 kc. (osc.), 


Bane Gey eee ek 18,000 kc. (osc., det., ant.) 

460 ke 
Lay UERCA-OE oO acencte yes Audio Voltage Amplifier 
(G) RCA SAG. saithewn Audio Power Amplifier 
C1 RGOA-25 AG ees). eo. ss Audio Power Amplifier 
(By RCALGES seer are Ocea ee Tuning Indicator 
2G Ge LS On A, a eer Half-Wave Rectifier 


200-250 Volts, 40-100 Cycles, also D-C, 110 Watts 
140-160 Volts, 40-100 Cycles, also D-C, 50 Watts 


Power Output (160-Volt Line) 


Undistorted ....0.90 Watts A-C, 0.75 Watts D-C 
Maximum ...... 1.25 Watts A-C, 0.95 Watts D-C 


Voice Coil Impedance..... 2.25 Ohms at 400 Cycles 


Mechanical Specifications 


Depth 
Weight (Net) 
Weight (Shipping) 
Chassis Base Dimensions 
Tuning Drive Ratios 
Operating Controls 


Sr 2 | 


BEES (2a) 9), 6) 9) '6'\\e\ve''s' ¢ \6\ ee 6 +0) .0, (0/6 © 4's ee 610 6106 @ 6 © ©. 0 6 016 O'S 60 6 © 6 6 6 00 0 OOO 6 Ce CO Ne Cee eee ene eee ee 

See Ue SC Sse S's 6 (0. 06; G)"e)@) 8 a (6, \e 6 0\\0)@ 6 2 6 abs € 6 © 0 6 0 0 66 016 0 6 6) S © 0) 4 9.0.6 © 010 06 © 606 6 0 0 Se 616 © 00 0:0 8 0 6 6 
oeeceeeseecececereecec eee eee ee eee eercee eee eee eee eeeeeoeeeeteseseeeereeesreresreeseeererceeoeeorese 
ce ee ee eee ewe eer eeer ee ereeee ee eer eeeeeseeseeeeereeeeeeeeeseeeeeeeeeeeeeeeoseees 
oer ee eee eer eee sree eres eres eee eee see esresesreseeeeseeseeseeseeseeereeseesesese 
cee eee eee eee eee seers eee eee eereseereeeseeeee 


eee er eee eee eee eee ese ee ee eee eee se eres eee ese eee eee seeeeese eee seve 


inches 
inches 
inches 
pounds 
pounds 
1374 inches x 75% inches x 2!/, inches 
10-to-l and 50-to-1l 


General Features 


This instrument comprises a nine-tube chassis, 
mounted in a table type of cabinet. It uses the new 
metal tubes. The tuning range is from 155 to 320 
ke.; from 530 to 1,500 kc.; and from 5,400 to 18,000 
kc. This coverage includes the important short-wave 
bands at 49, 31, 25, 19 and 16 meters, the European 
long-wave band (150-320 kc.) and the American 
broadcast band (530-1,500 kc.). Chassis features in- 
clude automatic volume control, cathode-ray tuning 
indicator (“Magic Eye”), 3-point tone control, an- 
tenna wave trap, and audio compensation. A high 
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level of output is available from the receiver for repro- 
duction by the 8-inch electrodynamic speaker. The 
tuning dial is an illuminated semi-airplane type. Each 
dial scale is distinctly marked with a separate color. 
Positions of the range selector knob are correspond- 
ingly indexed on the control panel with sections of 
similar colors. The tuning control is a dual-ratio 
type, which permits fast tuning through a 10-to-l 
drive ratio and vernier tuning through a 50-to-1 drive 
ratio. The latter is especially advantageous for accu- 
rate tuning of the short-wave stations. 
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Circuit Arrangement 


The conventional superheterodyne type of circuit 
is used. It consists of an r-f stage, a combined first 
detector-oscillator stage, a single if stage, a diode de- 
tector-automatic volume control stage, an audio volt- 
age amplifier stage, a push-pull audio power output 
stage, a tuning indicator, and a half-wave rectifier 
power supply stage. 


Tuned Circuits 


The antenna coil system and the detector coil sys- 
tem each consist of two series-connected primary 
windings and three series-connected secondary wind- 
ings to provide the three ranges of tuning. The os- 
cillator coil system is similarly wound on a single 
form. A range selector switch (S-1) is used for con- 
necting the various sections of these three coil sys- 
tems into the circuit to provide operation on the 
band desired. The coils are tuned by a variable 
three-section gang condenser having trimming capac- 
itors in shunt with each section. There are addi- 
tional trimming capacitors across the section of each 
Band “A” coil and each Band “X” coil. ‘Series 
trimming capacitors are also associated with the Band 
“A” and Band “X” oscillator coils. 


The intermediate frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled cir- 
cuit. This stage operates at a basic frequency of 
460 kc. Each winding of both i-f transformers (in- 
put and output) is tuned by an adjustable trimmer 
capacitor. 


Detector and A.V.C. 


The modulated signal as obtainéd from the output 
of the if stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-8, is applied as automatic control- 
grid bias to the r-f, first-detector, and i-f tubes through 
a suitable resistance filter circuit. The second (auxil- 
jary) diode of the RCA-6H6 is used to supply 
residual bias for the controlled tubes under condi- 
tions of little or no signal. This diode, under such 
conditions, draws current which flows through re- 
sistors R-8 and R-10, thereby maintaining the de- 
sired minimum operating bias on such tubes. On ap- 
plication of signal energy above a certain level, how- 
ever, the auxiliary bias-diode ceases to draw current 
and the a.v.c.-diode takes over the biasing function. 


Audio System 


The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio-voltage-amplifier tube. This con- 
trol has a tone-compensating filter connected to it, 
so that the correct aural balance will be obtained at 
different volume settings. Transformer coupling is 


used between the first audio stage and the push-pull 
power output stage. The output of the power ampli- 
fier is transformer-coupled into the dynamic loud- 
speaker. High-frequency tone control is effected by 
a Capacitor across the plate circuit of one of the out- 
put tubes. Speech-music control is effected by a re- 
sistor connected to the compensated volume control 


circuit. Control of tone is obtained by means of the 
switch (S-2). 


Tuning Indicator 


A cathode-ray tube is used as a means of visually 
indicating when the receiver is accurately tuned to 
the incoming signal. 


NOTE: Onac-c and d-c circuits of 160 volts or 
less, the action of the “Magic Eye” will be limited. 


This tube is of new design and comprises an ampli- 
fier section and a cathode-ray section built in the 
same glass envelope. The cathode-ray section con- 
sists of a conically shaped luminescent screen, upon 
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Figure 3—Radiotron, Coil and Trimmer Locations 


which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by 
the amplifier section, which is fed from the detector 
diode circuit. The size of the pattern is determined 
by the strength of the signal voltage, so that any 
change of tuning may be readily observed in order 
to facilitate tuning to exact resonance. 


Rectifier 


The plate, grid, and cathode voltages required for 
the operation of this receiver are supplied by the 
RCA-25Z6 rectifier operating as a half-wave rectifier. 
The field winding of the loudspeaker is used as a re- 
actor in the filter circuit from which it simultaneously 
receives its magnetizing current. 


The filaments of all nine tubes are connected in 
series and are fed direct from the supply line, the 


voltage being dropped to the required value by re- 
sistors R-19 and R-20. The correct operating voltage 
for the pilot lamp is developed across resistor R-20. 
This voltage across the pilot lamp will be slightly 
high when the receiver is first turned on, but will 
quickly drop to a normal value as soon as the tube 
filaments reach their operating temperature. 


SERVICE 


CAUTION: Grid caps, tuning condenser, and 
resistor on top of chassis may be “hot” with respect 
to external ground, and should be avoided when 
servicing, unless due precautions are taken. 


The various diagrams of this bulletin contain such 
information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Values of the resistors, capacitors, coils, etc., are in- 
dicated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, C-l, etc., are provided for reference between 
the diagrams and the replacement parts list. Locat- 
ing of the parts in the schematic circuit is facilitated 
by the fact that the numerical titles increase from 
left to right on the diagram. The coils, reactors, and 
transformer windings are rated in terms of their d-c 
resistances only. Resistances of less than one ohm 
are generally omitted. 


Alignment Procedure 


Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjust- 
ments provided in the i-f system, five in the oscil- 
lator coil system, three in the detector coil system, and 
three in the antenna coil system. Each of these trim- 
mers has been accurately adjusted during manufac- 
ture and should remain properly aligned unless af- 
fected by abnormal conditions of climate, or have 
been altered for service purposes. Incorrect align- 
ment is usually evidenced by loss of sensitivity, im- 
proper tone quality, and poor selectivity. These in- 
dications will generally be present together. 


The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac- 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment 
may be purchased from authorized distributors and 
dealers. 


An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of the receiver output during the adjust- 
ments is necessary to enable the serviceman to obtain 
an accuracy of alignment which is not possible by 
listening to the signal. The RCA Stock No. 9595 
Full-Range Oscillator and the RCA Stock No. 4317 
Neon Output Indicator are especially suitable and ful- 
fill the above requirements. 


The following procedure should be followed in ad- 
justing the various trimmer capacitors: 
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NOTE: (Power Supply Rating) As shipped 
from the factory, all instruments are connected for 
operation on a 200-250-volt supply line. They may 
be converted for operation at 140-160 volts by con- 
necting a jumper between points shown by dotted 
line on resistor R-19, Figures 2 and 3. 


DATA 


1-F Trimmer Adjustments . 


The four trimmers of the two i-f transformers aré 
located as shown by Figure 4. Each must be aligned 
to a basic frequency of 460 kc. To do this, attach 
the output indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
output of the test oscillator through a .05 mfd. con- 
denser to the RCA-6A8 control grid, the ground of 
the test oscillator being connected to the receiver 
ground terminal. Tune the oscillator to 460 ke. Ad- 
vance the receiver volume control to its full-on posi- 
tion and adjust the receiver tuning control to a point 
within its range where no interference is encountered 
either from local broadcast stations or the heterodyne 
oscillator. Increase the output of the test oscillator 
until a slight indication is apparent on the output in- 
dicator. Then adjust the two trimmers, C-27 and 
C-28, of the second i-f transformer to produce maxi- 
mum (peak) indicated receiver output. Then, adjust 
the two trimmers, C-24 and C-26, of the first i-f 
transformer for maximum (peak) receiver output as 
shown by the indicating device. During these ad- 
justments, regulate the test oscillator output so that 
the indication is always as low as possible. By doing 
so, broadness of tuning due to a.v.c. action will be 
avoided. It is advisable to repeat the adjustment of 
all i-f trimmers a second time to assure that the inter- 
action between them has not disturbed the original 
adjustment. 


R-F Trimmer Adjustments 


The eleven trimmers associated with the r-f, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by Figures 3 and 4. The three trimmers 
which are at all times directly in shunt with the 
variable tuning condenser necessitate that the high- 
frequency range (Band C) be aligned first. The 
range selector switch should, therefore, be turned to 
its Band C position for the first adjustment. The 
output indicator should be left connected to the out- 
put system as for if alignment. Attach the output 
terminals of the test oscillator to the antenna and 
ground terminals of the receiver. 


Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 
mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (approximately 530 kc.) at the low-fre- 
quency end of the Band A scale. 


Proceed further as follows: 
(a) Adjust the test oscillator to 18,000 kc. and set 


(b) 


(c) 


the receiver tuning control to a dial reading 
of 18,000 kc. 


Regulate the output of the test oscillator until 
a slight indication is perceptible at the receiver 
output. Then adjust the trimmer, C-19, on the 
oscillator section of the variable condenser ta 
the point at which it produces maximum indi- 
cated receiver output. Two points may be 
found, each of which produces such a maxi- 
mum. The one of maximum trimmer ca- 
pacitance is correct and should be used. (The 
oscillator will be 460° kc. below the signal fre- 
quency at this adjustment point.) 


Adjust the trimmer, C-15, of the detector sec- 
tion of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 18,000 ke. input sig- 
nal, until maximum receiver output results from 
these combined operations. Rocking of the 
variable condenser will prevent inaccurate ad- 
justment, which would otherwise be caused by 
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the interaction between the heterodyne oscil- 
lator circuit and the detector tuned circuit. 


With the receiver tuning control set to 18,000 
kc. adjust the trimmer, C-8, on the antenna 
section of the variable condenser to the point 
which produces maximum (peak) indicated re- 
ceiver output. 


Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1,400 kc. Tune the test 
oscillator to 1,400 ke. and regulate its output 
to produce a slight indication on the receiver 
output indicating device. 


Adjust the high-frequency trimmers of the 
Band A oscillator, detector, and antenna coils, 
C-20, C-49, and C-6 respectively, to the points 
at which each produces maximum indicated 
receiver output. 

Shift the test oscillator frequency to 600 kc. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is best 
received. 
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Figure 4—Radtotron Socket Voltages 


Measured at 230 volts, 60-cycle supply 
Tuned to approximately 900 kc. (Band A)—No signal being received—Volume control setting optional 
For 160-volt, 60-cycle supply, 30% lower; 230-volt d-c supply, 13% lower; 160-volt d-c supply, 35% lower. 
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(h) Tune the low-frequency trimmer, C-22, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maximum 
indicated receiver output results from these 
combined operations. 

(1) Change the receiver range selector to its Band 
“X” position and set the receiver tuning con- 
trol to a dial reading of 300 ke., set the test 
oscillator to 300 ke. and regulate its output to 
produce a slight indication on the receiver out- 
put indicating device. 

(Gj) Adjust the high-frequency trimmers of the 
Band “X” oscillator, detector and antenna coils, 
C-50, C-48, and C-55 respectively, to the points 
at which each produces maximum indicated re- 
ceiver output. 

(k) Shift the test oscillator to 180 kc. and tune the 
receiver to pick up this signal, disregarding the 
dial reading at which it is best received. 

(1) Tune the low-frequency trimmer C-51 of the 
oscillator Band “X” coil, simultaneously rock- 
ing the tuning control of the receiver backward 
and forward through the signal, until maximum 
indicated receiver output results from these 
combined operations. 

(m) The adjustment of C-19, C-15, and C-8 should 
be corrected at 18,000 ke. as in (b), (c) and 
(d). 

(n) The adjustment of C-20, C-49 and C-6 should 
be corrected at 1,400 ke. as in (f) to compen- 
sate for any change caused by adjustment of 
the low-frequency oscillator coil trimmer. 

(0) The adjustment of C-50, C-48, and C-55 should 
be corrected at 300 ke. as in (j) to compensate 
for any changes caused by the low-frequency 
oscillator coil trimmer. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals to 
—B ground bracket on Figure 4 will assist in the lo- 
cation of causes for faulty operation. Each value as 
specified should hold within +209 when the re- 
ceiver is normally operative at its rated line voltage. 
Variations in excess of this limit will usually be in- 


dicative of trouble in the basic circuits. These volt- 
ages were measured with set tuned to approximately 
900 kc. (Band A); no signal being received, and 
volume control setting optional. To duplicate the 
conditions under which the voltages were measured 
requires a 1,000-ohm-per-volt d-c_ meter, having 
ranges of 10, 50, and 250 volts. Voltages below 10 
read on 10-volt scale, between 10 and 50 on 50-volt 
scale, and between 50 and 250 on 250-volt scale. 
A-C voltages were measured with a corresponding 
a-c meter. 


Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit, A 
typical method of connection is shown on the 
schematic diagram (Figure 1). Correct procedure to 
be observed for adjustment of attachment to secure 
proper aural compensation is indicated. 
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Iigure 5—Loudspeaker Wiring 


Wave-Trap Adjustment 


With the receiver in operation using its normal 
antenna, tune station selector to the point at which 
the intermediate frequency interference is most. in- 
tense. Then adjust the wave trap trimmer to the 
point which causes maximum suppression of the in- 
terference. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Bushing—Variable tuning condenser 
mounting bushing assembly—Package 
OFS Gicste, 30" Ghee aut oat eee ee 

Board—Terminal board assembly and link 

Cable—Tuning tube cable and socket _.. 

Capacitor—Adjustable capacitor—(C50) 

Capacitor—Adjustable capacitor—(C22) . 

' Capacitor—Adjustable capacitor—(C51) . 

Capacitor—5 Mmfd.—(C13) sisi“ 

Capacitor—115 Mmfd.—(C17) ........ 

Capacitor—175 Mmfd.—(C35, C47) 


List 
Price 


Stock 


No. DESCRIPTION 


Capacitor—400 Mmfd.—(C9, C16) ...... 
Capacitor—3,600 Mmfd.—(C10) ........ 
Capacitor—.005 Mfd.—(C46, C52) ...... 
Capacitor—.007 Mfd.—(C33) 
Capacitor—.01 Mfd. (C1, C2, C53, C54). 
Capacitor—.01 Mfd.—(C32) ....... ae 
Capacitor—.035 Mfd.—(C38) 
Capacitor—.05 Mfd.—(C30) 
Capacitor—.05 Mfd—(C34, C42) ...... 
Capacitor—.05 Mfd.—(C56) 
Capacitor—0.25 Mfd.—(C4, C25, C57)... 
Capacitor—0.1 Mfd.—(C21) 


eoreeoeceeeoseee 


The prices quoted above are subject to change without notice. 
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12055 
12056 


12062 
12063 
12067 


12131 
11394 


11893 


in series with the antenna lead at the antenna terminal. 


REPLACEMENT PARTS (Continued) 


Capacitor—0.1 Mfd—(C31) ........... 
Capacitor Pack—Comprising 2 sections 
of 16° Mfid:.—(C39,C40) oes oe a 
Capacitor Pack—Comprising 1 section of 
16 Mfd. and one section of 10 Mfd.— 


Coil—Detector coil—(L6, L7, L8, L9, 
L15,):C48, C49), gee oe nee pees 
Coil—Oscillator coil (L10, L11, 112, 
L133:014:4620) 2 eee eee eee 
Condenser—3-gang variable tuning con- 
denser—(C7, C8, C14, C15, C18, C19). 
Dial—Station selector dial scale ....... 
Foot—Chassis foot and bracket assem- 
bly—Package<of 2... : chris. oes 
Indicator—Station selector indicator 
Pointer t= oe ee eee eae ae 


watt—(R21)—Package of 5... 
Resistor—18,000 ohms—carbon type—%4% 
watt—(R6)—Package of 5.......... 
Resistor—18,000 ohms—carbon type— 
1/10 watt—(R30, R31)—Package of 5 
Resistor—27,000 ohms—carbon type—% 
watt—(R12)—Package of 5 ......... 
Resistor—47,000 ohms—carbon type—1 
watt—(R15)—Package of 5.......... 
Resistor—100,000 ohms—carbon type— 
1/10 watt—(R5)—Package of 5...... 
Resistor—120,000 ohms—carbon type— 
1/10 watt—(R16)—Package of 5 .... 
Resistor—560,000 ohms—carbon type— 
1/10 watt—(R2, R4)—Package of 5... 
Resistor—2.2 megohms—carbon type—% 
watt—(R9, R10)—Package of 5 ..... 
Resistor—2.7 megohms—carbon type—%4 
watt—(R11)—Package of 5 ......... 
Shield—Antenna or detector coil shield— 
for stock Nos. 12061 and 12062 ........ 
Shield—Intermediate frequency trans- 
former. shield = 00 7x citer ean 
Shield—Oscillator coil shield for Stock 
Noi9120603° 3 oe ee ee eee 
Socket—Dial lamp socket .............. 
Socket—7-contact Radiotron socket .... 


Stock List Stock List 
DESCRIPTION DESCRIPTION 


Socket—8-contact 6A8 Radiotron socket 
Switch—Range switch ................. 
Switch—Tone control and power switch 

assembly:.(S2,.S3)) ssc 2a 
Terminal—Antenna terminal board with 


(C36s C4) ) er oe air ae erry, eres: clip insulation strip and rivets ........ 
12061 | Coil—Antenna coil—(L2, L3, L4, LS, Terminal—Ground terminal clip assem- 
23, €6:CS5) ee eee ee Bly Pee eee ee re eens Ae 


Transformer—First intermediate  fre- 
quency transformer—(L16, L17, C24, 
C26) 5s 5 ee eee an ie 

Transformer—Second intermediate fre- 
quency transformer—(L18, L19, C27, 
C28,*C29."R7 ERS) ate tee eee 

Transformer—Interstage transformer— 
CED ce ce yee eke Ane ee 

Trap—Wave trap—(L1, C45) .......... 

Volume Control—(R13) ............... 


REPRODUCER ASSEMBLIES 


4340 | Lamp—Dial lamp—Package of 5 ...... 3 L 
12053 | Resistor—Line résistor—Comprising one Board—Terminal board with two lead 
265-ohm and one 105-ohm sections— wire clips tiais cee Ue ee, ee ee 
RIG), 3a a ct canned Bolt—Yoke and core assembly bolt and 
12058 | Resistor—Comprising 2 sections of 100 MNUt 0. eee eee 
ohms and one section of 490 ohms— Bracket—-Output transformer mounting 
(RIG R221 RIA eee een bracketittia. ee) cee ae ee 
11956 | Resistor—39 ohms—carbon type—¥4 watt Clamp—Cone center suspension _clamp- 
~—=(R22)=-Package of 524 eae ing nut and screw assembly—Package 
12074 | Resistor—40 ohms—flexible type—(R20) OU S..wepe Ber sae sie ee tine nt eee es 
12075 | Resistor—56 ohms—flexible type, com- Coil—Field coil—(L22) ........... 254. 
plete with contact cap—(R32) ........ Coil—Neutralizing coil—(L20) ......... 
12071 | Resistor—120 ohms—carbon type—™% Cone—Reproducer cone—(L21)—Pack- 
watt—(R33)—Package of 5. si«‘i(‘( ‘ agerol Sas. 3) Sapee Sones eee ae 
11296 | Resistor—330 ohms—carbon typé—™% Connector—4-contact female connector 
watt—(R14)—Package of 5... for reproducer cable’... 75.0) say 
3047 | Resistor—1,500 ohms—carbon type—% Connector—4-contact male connector for 


reproducer, oor he eee 
Reproducer—Complete ................ 
Transformer—Output transformer—(T2) 
Washer—Spring washer—used to hold 
field coil assembly—Package of 5 .... 


MISCELLANEOUS ASSEMBLIES 
Clamp—Tuning tube mounting bracket 
and=clamp assembly.) - 92-250 ee 
Escutcheon—Tuning tube escutcheon ... 
Escutcheon—Station selector escutcheon 
and “crystal tose 7 tan ie ere 
Knob—Range switch knob—Package of 5 
Knob—Station selector knob assembly— 
Comprising 1 large and 1 small knob 
-—Package of 5 (5) 2202-327 ee 
Knob—Volume control or power switch 
knob—Package of 5 ................. 
Resistor—1 megohm—carbon type— 
1/10 watt—(R18)—Package of 5..... 
Screw—Chassis ‘mounting screw assem- 
bly—Package of 4 .................. 
Socket—Tuning tube socket and cover. . 
Spring—Retaining spring for knob Stock 
Nos. 11347 and 1158Z and small knob 
in No. 11610—Package of 5 ......... 
Spring—Retaining spring for large knobs 
—for Stock No. 11610—Package of 10 


The prices quoted above are subject to change without notice. 


SERVICE HINTS 


(1) Beat notes or heterodyning (whistles) may be encountered in some instances on these receivers due to excessive antenna 
capacitance. This condition may be corrected by reducing the size of the antenna or by inserting a 150 mmfd. capacitor 


Interference in the form of “beats” from a combination 


stations may frequently be remedied by tuning the wave trap to one of the interfering stations. 


(2) In the event that unsatisfactory service is obtained from the standard rectifier, an RCA type 25Z6-G may be used for 
replacement. 


(3) Low sensitivity and reduced signal pickup may be due to poor alignment. 


$0.15 


of local 


Note that heterodyne oscillator tracks below 


signal on “C” band. 
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RCA VICTOR MODEL 4T 


Four-Tube, Single-Band, A-C, Superheterodyne-Reflex Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


RapIoTRON ComPLEMENT 


POERCAGAT 0. occ css First Detector—Oscillator CERCA Aa a ee ee Power Output 
(2) RCA-6B7....1-F., 2nd Det., Audio, and A.V.C. Ae RAEN teen os ea ec oa Half-Wave Rectifier 
(ae NEI ae i as SO ee 540-1,720 ke. 
IIS ESOS GG a 0 Se Balin re nN aC OLS Ra 460 ke. 
Beem erent, Frequencies’... 62. i vba ses wed oss ssces...ee.., 460 ke. (L.F.), 1,500 ke. (antenna and oscillator) 
Power Suppty RatiIncs 

Ne ee id Ge tn gs ands 0 Be dk le ee 105-125 volts, 50-60 cycles, 50 watts 
A oe haces i er BN en hace 105-125 volts, 25-60 cycles, 50 watts 
EM PMS iy ore Fahri Hee eiieiae calcu ence 100-130/140-160/195-250 volts, 40-60 cycles, 50 watts 
PowER Output LOUDSPEAKER 

ee etic oot ack: 1.75 watts fe esis Pci Nae wee Soko waste Electrodynamic 
MPO Ai dove saan sce c deci 2.5 watts Trpetance.( Vil yas oe oe, 3.2 ohms at 400 cycles 
eet igh Sh te PO ee oie its de ac ce Mazda No. 46, 6.3 volts, 0.25 amperes 


Mechanical Specifications 


Be ike acl Sipe cae 1434 inches ATT Soh QO 2 ae eer 111% inches DDC area cic ea 61% inches 
tere ACL) ee mies Oe Sie kt 13 pounds Werght (Shipping )miece yee cee 16 pounds 
MM EONS rsh ah ate on eee cide 9% inches x 5'4y inches x 2 inches 
(A TORS LNG SORES OS 2 ape co ny 4s en ane ae nO i le aman 6'4 inches 


ME Ss ni ai Ski ocd ak. oe occa long (1) Tuning, (2) Power Switch—Volume 


General F eatures 


This model contains a four-tube chassis mounted in electrodynamic speaker, and improved antenna wave- 
a table-type cabinet. The superheterodyne circuit is trap. The frequency range extends from 540 to 1,720 
used, incorporating such features of design as auto- kc. which covers the regular broadcast band and in- 
matic volume control, magnetite core adjusted i-f cludes police calls in the 1,600 to 1,720 kc. portion 
transformers, diode detection, reflexed audio system, of the range. 


Circuit Description 


Four Radiotrons are associated in combination with Half-wave rectification is used in the power-supply 
a superheterodyne circuit. Two of the Radiotrons are stage. The speaker field winding serves as a reactor 
applied so as to obtain plural functions. The first 
tube, an RCA-6A7 pentagrid converter tube, is em- 
ployed as a combination first detector and oscillator. 


in the filter circuit. 
The radio-frequency and intermediate-frequency 


The second tube, an RCA-6B7, performs the func stages are intercoupled by means of transformers. 
tions of i-f amplification, diode detection, audio ampli- The antenna transformer couples directly into the 
fication, and automatic volume control. A power- first detector, having its secondary tuned by one sec- 
amplifier pentode, RCA-41, is used in the output tion (front) of the two-gang tuning condenser. The 
Stage. oscillator system is tuned by the second (rear) section 
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P-72666-4 


©AcA MFG. co, 
Figure 1—Schematic Circut Diagram 
* On some instruments C-4 is .05 mfd. Make all replacements with Stock No. 4840. 
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Figure 2—Chassis Wiring Diagram 
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of the condenser. Adjustable Magnetite-core trim- 
mers are provided for adjusting the inductance of the 
windings of the input i-f transformer (primary and 
secondary) and the output transformer (primary) so 
as to resonate at 460 kc. with the fixed capacitors 
shunting these respective coils. The if signal orig- 
inating in the first-detector circuit is transferred to 
the control grid of the RCA-6B7, amplified in the 
pentode section, coupled back to the diode section of 
this same tube where it is rectified before passing 
through resistor R-4. A fraction of the audio com. 
ponent developed across resistor R-4 appears across 


SERVICE 


NOTE: Oscillation may occur in receiver if ex- 
ternal ground connection is not uscd. 


The various diagrams of this booklet contain such 
information as will be needed to locate causes for 
defective operation if such develops. The values of 
resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 


© RCA MFs. Co.,INC. LF., 2°- DET. 


Jt ’ 
AUDIO § AMC. OUTPUT RECTIFIER 


Figure 3—Radiotron, Coil, and Trimmer Locations 


Identification titles, such as R-3, L2,'C-1, ete, are 
provided for reference between the illustrations and 
the Replacement Parts List. The coils, reactors, and 
transformer windings are rated in terms of their d-c 
resistance only. Ratings of less than one ohm are 
generally omitted. 


Alignment Procedure 


There are two alignment trimmers provided in the 
antenna coil and oscillator coil tuned circuits. The 
if transformer adjustments are made by means of 
three screws attached to molded magnetite cores. 

All of the adjustable circuits of this receiver have 
been properly aligned at the factory to give correct 
performance and their settings should remain intact 
indefinitely when the receiver is used under ordinary 
conditions. However, necessity for re-adjustment may 
occasionally occur from continued extremes of tem- 


perature, climate, tampering or purported alteration 


for services, or after repairs have been made to the 
rf or if tuned circuits. Improper alignment usually 
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resistor R-6 from whence it is transferred to the con- 
trol grid of the Radiotron 6B7 through winding L-7: 
L-7 and capacitor C-10 offering low and high react- 
ance respectively to audio frequencies. The amplified 
audio signal, in the plate circuit of the RCA-6B7, de- 
veloped across resistor R-5 is coupled to the control 
grid of the power-output tube for final amplification. 
The output of this stage is coupled to the loudspeaker 
through the output transformer T-4. The d-c signal 
component, of the diode rectified current, developed 
across resistor R-4, increases the bias of the RCA-6B7, 
thereby reducing its gain and giving A.V.C. action. 


DATA 


causes the impairment of sensitivity, selectivity, and 
tone quality. Such conditions will usually exist 
simultaneously. 


In re-adjusting the tuned circuits, it is important 
to apply a definite procedure, and to use adequate and 
reliable test equipment.. A standard test oscillator 
such as the RCA Stock No. 9595 will be required as 
the source of the signal at the specified alignment fre- 
quencies. Visual indication of the receiver output 
during alignment is also necessary to accurately show 
when the correct point of adjustment is reached. The 
RCA Stock No. 4317 Neon Output Indicator is 
especially suitable for this use. 


The following procedure should be observed in ad- 
justing the various trimming capacitors and molded 
magnetite cores: 


I-F Core Adjustments 


The three adjustment screws (one on top and one 
on bottom of first i-f transformer and one on bottom 
of second i-f transformer) are located as shown by 
Figures 3 and 7. Each circuit must be aligned to a 
basic frequency of 460 kc. To do this, attach the out 
put indicator across the loudspeaker voice coil or 
across the output transformer primary. Connect the 
output of the test oscillator to the RCA-6A7 control 
grid, the ground of the test oscillator being con- 
nected to the receiver ground terminal. Adjust the 
test oscillator to 460 kc. Advance the receiver tuning 
control to a point within its range where no inter- 
ference is encountered either from local broadcast 
stations or local oscillator. Set the volume control to 
its maximum position. Increase the output of the 
test oscillator until a slight indication is apparent on 
the output indicator. Adjust the bottom screw of the 
second if transformer to produce maximum (peak) 
indicated receiver output. Then adjust the two screws 
of the first if transformer for maximum (peak) re- 
ceiver output as shown by the indicating device. 


During these adjustments, regulate the test oscil- 
lator output so the indication is always as low as pos- 
sible. By doing so, broadness of tuning, due to 
A.V.C. action, will be avoided. It is advisable to 
repeat the adjustment of all i-f screws to assure that 
the interaction between them has not disturbed the 
original adjustment. 


Wave-Trap Adjustment 


Attach the output of the test oscillator to the black 
antenna lead through a 300-ohm resistor, the ground 
connection of the test oscillator remaining the same. 
Leave the test oscillator adjusted to 460 kc. as before. 
Turn the rotor plates of the two-gang tuning con- 
denser completely out of mesh. Then adjust the wave- 
trap trimmer to the point which causes maximum sup- 
pression of the 460 ke. signal. 


R-F Trimmer Adjustments 


Calibrate the tuning dial by first loosening its set 
screw and then rotating dial until the extreme end 
calibration mark (beyond 55 on dial) is in alignment 


@eBl 
le 143.9, 


sa | | 
1875.0 3300 


AB 


BOTTOM FRONT OF CHASSIS 


© ACA MEG. CO., INC. 


with the dial shadow-indicator while the two-gang 
tuning condenser plates are in full mesh. Re-tighten 
set screw. 


The output meter should be left connected to the 


output system. The connections for the test oscillator — 


remain the same as for “Wave-trap adjustment.” 


Adjust the test oscillator to 1,500 ke. and set the 
receiver tuning control to a dial reading of 1,500 kc. 
Leave the volume control at its maximum position. 
Regulate the output of the test oscillator until a slight 
indication is perceptible at the receiver output. Then 
adjust the two trimming capacitors C-6 and C-3 of 
the oscillator and antenna coils, Figure 3, so that each 
produces maximum (peak) receiver output. 


V.C. & 
POWER SW. 


P-T2T68-0 


NOTE: 0 VOLUME CONTROL AT “MIN* POSITION. 
* OPEN CIRCUIT (LEAKAGE OF ELECTROLYTIC CAPACITORS ONLY). 


Figure 4—Resistance Diagram 


Power Supply Disconnected—Radiotrons in sockets—Tuning Condenser in full mesh— 
Volume Control Maximum 


Resistance Measurement 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and_ receiver 
chassis ground, on Figure 4, have been carefully selected 
so as to facilitate a rapid continuity check of the circuits. 
The use of this diagram in conjunction with the Sche- 
matic Circuit Diagram, Figure 1, and Chassis Wiring Dia- 
gram, Figure 2, will permit the location of certain troubles 
which might otherwise be difficult to ascertain. Each value 
as specified should hold within +20%. Variations in ex- 
cess of this limit will usually be indicative of trouble in 
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circuit under test. Resistance values were measured with 
the Radiotrons in sockets; tuning condenser in full mesh, 
and volume control set at maximum except where other- 
wise noted. In all cases of measuring the resistance be- 
tween points of the circuit and ground, it will be neces- 
sary to connect the negative terminal of the resistance 
meter to chassis-ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by con- 
necting a d-c voltmeter of indicated polarity across the 
terminals of the device. 


ae ed 


FIELD COIL HUM COIL = VOICE n (| 
LZ L10 Lu 


CATT pb RECTIFIER CTD A Pp M-81046-0 
hia aan 7] LAMENT CABLE PLUG 
BROWN & BLACK: 
BROWN 
Primary Resistance - 23.6 ohms Total R 
Secondary Resistance - 180 ohms Total OQ aca mra.co, inc. BLACK 
Figure 5—Universal Transformer Figure 6—Loudspeaker Wiring 
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asc. & V. C. & 
SOMES a op POWER Sw. 


© ACA MEG. Co.,INC. BOTTOM FRONT OF CHASSIS P-T2 767-0 
* CANNOT BE MEASURED WITH ORDINARY VOLTMETER. 


Figure /—Radwtron Socket V oltages and Trummer Locations 
Measured at 115 volts, 60-cycle supply —Tuned to approximately 1,000 kc.—No signal being recei'ved— 
Volume Control Maximum 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron socket proximately 1,000 kc., no signal being received and vol- 
contacts, grid caps, resistors, and terminals to receiver ume control set at maximum. To duplicate the conditions 
chassis ground on Figure 7 will assist in locating cause under which the voltages were measured requires a 1,000- 


for faulty operation. Each value as specified should hold : > 
within +20% when the receiver is normally operative ohm-per-volt d-c meter, having ranges of 10, 50, 250, 


at its rated line voltage. Variations in excess of this limit and 500 volts. Use the nearest range above the voltage 
will usually be indicative of trouble in the basic circuits. to be measured. A-C voltages were measured with a cor- 
These voltages were measured with receiver tuned to ap- responding a-c meter. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


RECEIVER ASSEMBLIES 
Cap—Radiotron shield top for Stock No. 


BAD Lereie et etre eRnO ey Ouele ane A meme net rel « 
Cap—Grid contact cap—Package of 5... 
Capacitor—47 Mmfd. (C12)....-..--+. 
Capacitor—56 Mmfd. (C9).....-..--+5 
Capacitor—120 Mmfd. (C8).......-+-. 
Capacitor—120 Mmfd. (C5)........-+- 
Capacitor—180 Mmfd. (C10, Cll)..... 
Capacitor—820 Mmfd. (C13).......-.- 
Capacitor—1,000 Mmfd. (C1)........-- 
Capacitor—.0025 Mfd. (C14, C17)..... 
Capacitor—.005 Mfd. (C15). ....+..245 
Capacitor—0.1 Mfd. (C16)............ 
Capacitor—0.25 Mfd. (C4)..........-. 
Capacitor—10 Mfd. (C19)......-..«.- 
Capacitor—-L8. Mid. (CIS) ines 3 ee 
@oile=Antenna: coil (ase es ieee i 
Gorl=@seillator cole (4b) rer nee teen 
Condenser—2-gang variable tuning con- 

denser (C2, C3, COMCT ya annie 
Core—Core and stud assembly for Stock 

Nios, 12627) 12630vand=)263)1 0 eae 
Dial Indicator dial, scalemrca ee ane x 
Indicator—Tuning indicator for Stock No. 

12625— Package of Gl0gcn:5.. ets eta 
Lamp—Dial lamp—Package of 5....... 


Resistor—330 ohms, carbon type, 1 watt 
(R10)——Packase of Ue. ae eae eee ce 
Resistor—18,000 ohms, carbon type, 2 
Watt (CRS ics tars aee ee cgoteanetepobton ems 
Resistor—33,000 ohms, carbon type, 1 


watt. (R5)—Packageilofyaei ese os oe 
Resistor—56,000 ohms, Insulated, 1%, 
watt . (R2,)—-Package “of Sa... eae) eeu 
Resistor—220,000 ohms, Insulated, 1% 
watt (R4)—Package of Sov .is. a wesw 


Resistor—470,000 ohms, Insulated, '%4 
watt (R7,.R8)—-Package: of 5.04. -: 
Resistor—1 megohm, Insulated, 1/4 watt 


(R3)\=—Packageroreocmertiich artemis nists 
Resistor—5.6 megohm, carbon type, 1/10 
watt (R6)—Packagesof (5.75 0-.e. 
Screw—Set screw for dial, Stock No. 
12682——Packae emotenllOpmentaiy astute ies 
Shield—First I.F. transformer shield..... 


List | Stock 
I : DESCRIPTION 
DESCRIPTION PRICE No. ro} 


lersa 
PRICE 
.30 
ar 
18 


Shield—First I.F. transformer shield cap.. 
Shield—Oscillaton commshieldiaer ce eee 
Shield—Radiotron shield: s.<. 7... 6 «sere 
Shield—Second I.F. transformer shield... 
Socket—4-contact rectifier RCA-1V Radio- 
CLOT SOC eRe oe eaten ae cree eee 
Socket—6-contact RCA-41 Radiotron 
SOCK! Retaseeans a inscadate al cts Re eee cee 
Socket—7-contact RCA-6A7 or RCA-6B7 
Radiotronusocket-aaviscke se aoe nen 
Socket—Dial lamp socket, bracket and in- 
dicators Set ee oe ater eae Clete romans 
Spring—Retaining spring for Stock No. 
12006-——Package “of 10 5.) 5 aon eee 
Transformer—First I.F. transformer (L6, 
BIE C8IC9s Clow RG) ener meer eee 
Transformer—Power transformer, 105-125 
volts, O-60ccychest (CLL) Wate alate heperns 
Transformer—Power transformer, 105-125 
volts; 25-60 cycles(T.1)< ssc stenaeeters 
Transformer—P ower transformer, 100- 
130, 140-160, 195-250 volts, 40-60 
ahifal (ctw c se crs timate ech nich AEN RUONS EAGT ets 0 
Transformer—Second I.F. transformer 
(LSS Clie CLO eis heres tener ona | 
‘Prap—Wave strap,” CLL) o2's esc eee ee 
Volume Control—Volume control and op- 
erating switch: (Rio o.1,) car eeenceree 


REPRODUCER ASSEMBLIES 
Coil—Neutralizing coil (L10).......... 
Coil—Reproducer field coil (L12)...... 
Cone—Reproducer cone complete (L11). 
Connector—3-contact male connector plug 

for-Reproducem. Ate c.,) oe ee 
Connector—3-contact fe male connector 
plug ‘for ‘Reproducerd..,. ..0 «6. eae 
Reprodacer,iccomplete. o2is.4 0) eee pe 
Transformer—Output transformer (T2). 


MISCELLANEOUS ASSEMBLIES 
Knob—Station selector knob—Package of 
5 


rs 


Spring—Retaining spring for knob, Stock 
Nos. 11347 and 12638—Package of 5. 


The prices quoted above are subject to change without notice. 


SERVICE HINTS 


(1) Hum or distortion when tuned to a station may be due to 


improper connection of resistor R-2. 


First I¢dition. 
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RCA VICTOR MODELS 4X, 4X3, and 4X4 


Four-Tube, Single-Band, AC-DC, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGE ALIGNMENT FREQUENCIES 

“Standard Broadcast” (A).......... 540-1,720 ke “Standard Broadcast” (A). ..1,500 ke (osc. and ant.) 
ee git ee sdk hee eee 460 ke 
RaDIOTRON CoMPLEMENT 

Neva OAT... sx, First Detector—Oscillator SOPRA Ala Saris waedicnan ih oae dv isie Power Output 
LE) SOY) 5 a I. F. and Second Detector (PRGA DS TS ee a ee Ne Half-wave Rectifier 
Power Supply Rating (105-125 VOM RCN nee yee oe 50-60 cycles—55 watts, D.C.—50 watts 
Power Output LouDSPEAKER 

Undistorted........ 0.3 watts A.C., 0.25 watts D.C. Poy Pete ee ee ee Electrodynamic 
Naximom.......... 0.8 watts A.C., 0.6 watts D.C. intelince (ac) ieee a aa at 4G eyelet 
eee ett eck oa vee tk te Mazda No. 40, 6.3 volts, 0.15 ampere 


Mechanical Specifications 


CaBINET DIMENSIONS Move 4X Monet 4X3 Mopei 4X4 
A ge Le Sane eerie yi) a) 12 IGN EOS eh be ees gota oo 10% _ inches 
Beer we ee eka sek De COR ort be PoE GRRE ra. 4 ok ee cd ko x 5 732 inches 
oe ily A i ee wy Age | a Ea Sl RR i See are Pp gUIACWESY OB a ine ruet vests 3 554 inches 
WEIGHTS 

0 eee aD cee ker: we Bettie, 8 OP DOURGS enti ree te 8% pounds 
(og ig eS PE COUN OS area. Ste ct DUOC eet at ee end e  - 104% pounds 
Me Oats ee ee 9% inches x 4% inches x 114 inches 
(ETTORE SOs ais le GN 97 le a ten he a 534 inches 
TE CSCS ae eo Si Oe tak Nt nea (1) Power Switch-Volume, (2) Tuning 


General Features 


Each model contains a four-tube chassis mounted vision dial scale, resistance-coupled audio system, and 
in a table-type cabinet. The superheterodyne type of an electrodynamic loudspeaker. The tuning range 
circuit is used, with such features of design as mag- covers from 540 to 1,720 kc which includes the 
netite core adjusted if transformers, improved core standard-broadcast and one police band. 


adjusted antenna wave-trap, illumination of full 


Circuit Arrangement 


The conventional superheterodyne type of circuit, capacitors in shunt with each section. A wave-trap 
consisting of a combined first-detector—oscillator stage, is employed and is connected in series with the an- 
a combined i-f amplifier and second detector stage, tenna to reduce undesirable signals in the range of 
an audio power-output stage, and a half-wave rectifier the if amplifier. It is tuned to 460 kc by means of 
stage, is used. a screw attached to the molded magnetite core. 


The intermediate-frequency amplifier system con- 

Tuned Circuits sists of the pentode section of the RCA-6F7 in a 
transformer-coupled circuit. This stage operates at a 

The antenna and oscillator coils are tuned by a basic frequency of 460 kc. Adjustable mangetite 
variable two-section gang condenser having trimming cores are provided for adjusting the inductance of 


131 


co 1st. DET. OSC. LF. and, DET. 

Ll (20 MMF. 6A7 6F7 
8.80. 

C! 

560 

MME. 
ci O13 

0025 = 


CHASSIS 
GROUND 


7 
ON S1 SHAFT 


OUTPUT 
43 


SERVICE HINTS 


(1) Excessive hum or distor- 
tion is sometimes caused 
by pilot lamp socket 
short-circuiting to chassis. 
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Figure 1—Schematic Circuit Diagram 
To PowER 
SUPPLY 
ANT- 
{ Ru 
47. 
nowe“B” OR FEET I ee 
zo crcen—(80 GRE 4 i cor BUS: Re Kay k rel 
© crake I LE & 2nd De ceaeee UT eUT: 
bs aP o& ee oe ize and °° soqtt ar Na a) 
ELECT. A) a9 eect a i Re Re A is) RS. *s H 
(et a iil Sa | en | | 
3 N Ss 3 820 MMF. i ety ' H 
TERM T |_|Meo. if R7 Q 12 ti RED t oP 
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é H @8.000n SS 67 Ga 
i GRE 
3 i I! BLACK 
BROWN st a \' 4 120 ae 
} : 
. ! OS MED. 
=< YELLOW: 
GREEN 
VOLUME 
ae z CONTROL oss) os ; 
5 100000 BLACK: bliss SEEKER eu vote c 
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U © RCA MFG. Co.,Ine T-70541-0 
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Tuto T mrp. fuse Sac SPEAKER 
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& 2000000 4 Fe 
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Figure 2—Chassis Wiring Diagram, Radiotron, Coil, and Trimmer Locations 
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& SPEAKER 110 CELI TD DET. COIL 
2 MARIING |otmsoxms|anms| ey; [2e5,| CONNECTIONS 
S M-80864 +) 3.7 |0.35)3000/315 [0.35 

| M-80864-2| 2.5 |0.24| 3000) 280 |0.65) 


DIAL LIGHT 


DET. COIL COND. 


FIN, HOO jee 
bad 8.60, 


s, Cl2 
120 MMF. 


2nd.1.F, TRANSF. CONNECTIONS 


the first i-f transformer primary and secondary, and 
the second i-f transformer secondary windings to 
460 kc. 


Second Detector and Audio System 


The second-detector circuit uses the triode-portion 
of the RCA-6F7 in a conventional three-element 
power-detector circuit. The output of this stage is 
resistance-capacitance coupled to an RCA-43 power- 


SERVICE 


Alignment Procedure 


There are two alignment trimmers provided in the 
antenna-coil and oscillator-coil tuned circuits. The i-f 
transformer adjustments are made by means of three 
screws attached to molded magnetite cores. The 
wave-trap is likewise adjusted by a screw attached to 
its molded core. Re-adjustment may occasionally 
occur from continued extremes of climate, tampering, 
purported alteration for services, or after repairs have 
been made to the r-f or if tuned circuits, Improper 
alignment usually causes the impairment of sensitivity, 
selectivity, and tone quality. Such conditions will 
usually exist simultaneously. 


output tube which, in turn, is transformer-coupled to 
the dynamic speaker. 


Rectifier 
The plate, grid, cathode, and the loudspeaker field 


voltages required for the operation of this receiver 
are supplied by the RCA-25Z5 tube Operating as a 
half-wave rectifier. 


DATA 


In re-adjusting the tuned circuits, it is important to 
apply a definite procedure and to use adequate and 
reliable test equipment. A standard test oscillator, 
such as the RCA Stock No. 9595, will be required 
as the source of the signal at the specified alignment 
frequencies. Visual indication of the receiver output 
during alignment is also necessary to accurately show 
when the correct point of adjustment is reached. The 
RCA Stock No. 4317 Neon Output Indicator is espe- 
cially suitable for this use. 


The procedure outlined below should be followed 
in adjusting the various trimming capacitors and. 
molded magnetite cores: 


L7 


460 KC. 


(1CGxce 


1S™ TF TRANS. GS 

i (-1.6V.") C14.5V,*) 
1-0. 

/ 


1V. -3.2V. 
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| 

| 

| 

| 

: 
eV. 

| 

CONTROL ! 

O | 
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BOTTOM FRONT OF CHASSIS 
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The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground, on figure 4, will assist in locating cause 
for faulty operation. Each value as specified should hold 
within +-20% when the receiver is normally operative 
at its rated line voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic circuits. 
These voltages were measured with set tuned to approxi- 


Tees 


Figure 4—Radiotron Socket Voltages and Trimmer Locations 


Measured at 115 volts, 60-cycle supply—For 115-volt d-c supply approximately 10% lower 
Tuned to approximately 550 kc—No signal being received— 
Volume control maximum 


Radiotron Socket Voltages 


133 


mately 550 ke, no signal being received, and volume con- 
trol set to maximum. To duplicate the conditions under 
which the voltages were measured requires a 1,000-ohm- 
per-volt d-c meter, having ranges of 10, 50, and 250 
volts. Use nearest range above voltage to be measured. 
A-c voltages were measured with a corresponding a-c 
meter. 


I-F Core Adjustments 


The three adjustment screws (one on top and one 
on bottom of first if transformer and one on bottom 
of second i-f transformer) are located as shown by 
fizures 2 and 4. Each circuit must be aligned to a 
basic frequency of 460 kc. To do this, attach the 
output indicator across the loudspeaker voice coil. 
Connect the output of the test oscillator through a 
.05-infd. capacitor to the RCA-6A7 control grid, the 
cround of the test oscillator being connected to the 
receiver chassis. Set the test oscillator to 460 kc. 
Advance the receiver volume control to its full-on 
position and adjust the receiver tuning control to a 
point within its range where no interference is en- 
countered either from broadcast stations or the het- 
erodyne oscillator. Increase the output of the test 
oscillator until a slight indication is apparent on the 
output indicator. 

Adjust the bottom core screw of the second 1f 
transformer to produce maximum (peak) indicated 
receiver output. Then adjust the two core screws of 
the first if transformer for maximum (peak) receiver 


output as shown by the indicating device. 

It is advisable to repeat the adjustment of all if 
core screws to assure that the inter-action between 
them has not disturbed the original adjustment. 


Wave-Trap Adjustment 


Attach the output of the test oscillator to the 
‘Antenna terminal” (see wave-trap, top view chassis, 
figure 2) through an 80-mmfd. capacitor, the ground 
connection of the test oscillator and receiver chassis 
being connected as before. Receiver “Antenna 
wire” should be reeled up for this and the follow- 
ing r-f adjustments. 

Leave the test oscillator adjusted to 460 ke as be- 
fore. Then adjust the wave-trap trimmer to the point 
which causes maximum suppression of the 460 kc 
signal. 


R-F Trimmer Adjustments 


Since the dial is mounted on the cabinet, it will be 
necessary to perform the operations, in sequence, as 
follows: 


390n,—}¥s 330,000 _C.S. 
Lu romans 4 Sho 
—- 13.52 


A | 
"10,000, AT MINIMUM | 
| 330n AT MAXIMUM | 
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Figure 3—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in full-mesh 


Volume. control maximum 


Resistance Measurements 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and receiver chassis 
ground, on figure 3, have been carefully selected so as to 
facilitate a rapid check of the circuit for defective parts, 
bad joints, etc. The use of this diagram in conjunction 
with the Schematic Circuit Diagram, figure 1, and the 
Chassis Wiring Diagram, figure 2, will permit the location 
of certain troubles which would otherwise be difficult to 
ascertain. Each value as specified should hold within 
+20%. Variations in excess of this limit will usually be 
indicative of trouble in the basic circuits. Resistance values 


were measured with the Radiotrons in sockets, power 
supply disconnected, tuning condenser in full-mesh, and 


* yolume control set at maximum except where otherwise 


noted. In all cases of measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative (—) terminal of the resistance meter 
to the chassis ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by con- 
necting a d-c voltmeter of indicated polarity across the 
terminals of the device. 
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Place the receiver in its cabinet. Set the gang tun- 
ing condenser to its maximum capacity (full-mesh) 
position and place the tuning knob on the gang tun- 
ing condenser shaft. Tighten the knob set screw 
with the dial pointer set to the low-frequency cali- 
bration line beyond 550 ke (beyond “55” on the 
dial). Turn the tuning knob until the dial pointer 
indicates 1,500 kc. Remove the tuning knob from 
shaft and receiver from cabinet, being careful not to 
disturb the setting of the gang condenser. 


With the test oscillator and output indicator con- 
nected as specified under “Wave-trap adjustment” 
and receiver volume control in its maximum position, 
tune the test oscillator to 1,500 kc and regulate its 


output to produce a suitable indication on the out- 
put indicator. Adjust the oscillator and antenna trim- 
mers C8 and C4 for maximum (peak) output. 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed either permanently by cutting it 
away with a sharp knife, or by softening its cement 
with a very light application of acetone using care not 
to allow the acetone to flow down into the air gap. 
The dust cover may be cemented back in place with 
ambroid upon completion of adjustment. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Cap—Grid contact cap—Package of 5.. 
Capacitor—47 Mmfd. (C16)........... 
Capacitor—56 Mmfd. (C13)........... 
Capacitor—120 Mmfd. (Ci2).......... 
Capacitor—120 Mmfd. (C9)....,...... 
Capacitor—560 Mmfd. (Cl, C5). omaeion 
Capacitor—820 Mmfd. (C15).......... 
Capacitor—.0025 Mfd. (C2)........... 
Capacitor—.01 Mid n(CD ie. CUS) ors eens. 
Capacitor—.05 Mfd. (C10, Cll, C14, 
00, GDA icme a rara ciao ndiare''s scr ods? cusieve ms at were 
“ote add Ub GE week (064 Lh Spee ara ia 
Capacitor—0.25 Mfd. (C23)........... 
Capacitor—0.25 Mfd: (C6)..........-. 
Capacitor—Pack comprising 2 sections 
Pack 16 Mild (000, C21). soko es se 
Coil—Antenna coil (L2, L3)........... 
Coil—Oscillator coil (L4, L5).......... 
Condenser—2-gang variable tuning con- 
emsetr | Gate, Clg AOS) 5 wis aie sa aie 
Cord—Power cord, 153 ohm resistance 
PRIA Vattcr oe est cies wut ces cee oe 
Core—Adijustable core and stud for Stock 
No. 12497, 12839 and 12840........ 
Lamp—Dial lamp, 6.3 volt—Package of 5 
Lead—Antenna lead approximately 20 feet 
MOB ee a os airs = ete re aie 
Reactor—Iron core reactor (L13)...... 
Resistor—47 ohm—insulated—!/4, watt— 
Package O00. (0.4 Darin ots a tga noose 
Resistor—390 ohm—carbon type—1/10 
watt—Package of 5 (R10).......... 
Resistor — 10,000 ohm — insulated — 14 
watt—Package of 5 (R5, R7)........ 
Resistor—47,000 ohm—insulated—!/, watt 
—-Package of SJ(RED) sscsete cass ss 
Resistor—68,000 ohm—insulated—l/, watt 
—Package OPT RE R2) vai weare ete 
Resistor—330,000 ohm—carbon type— 
1/10 watt—Package OFS: (RO) irs 
Resistor—470,000 ohm—carbon type— 
1/10 watt—Package of 5 (Rl)....... 
Resistor—470,000 ohm — insulated — 1/4 
watt—Package of 5 (R8, R9)........ 
Resistor—1 meg—carbon type—1/10 watt 
-—Package a SiS ie aecetere neater oo = 
Resistor—Wire wound 40 ohms (R3).. 
Shield—I.F. transformer shield for Stock 


INGO BBO ccs rata ae Eaiaie ns keacete suep ener cenits 
Shield—I.F. transformer shield for Stock 
IN Geel GAO thers cus tecoueraecenieieshetaenie crenehe ac 


Lgste{, Stock List 
Pevck No, DESCRIPTION Prick 


Shield——-Radiotron’ shield’... <<. +..s.s'.6 
Shield—Shield top for Stock No. 12839 
Spring—Retaining spring of core Stock 
No. 12006—Package of 10.......... 
Socket—6-contact 43 or 25Z5 radiotron 
SISCICE Chatete ices HL avat Tet of cranes clare ciate oie 3 
Socket—7-contact 6A7 or 6F7 tadiotron 
ROCK ECR Te totale oho cite Meuaeno etennnn 
Socket—Dial lamp socket.............. 
Transformer—First I.F. transformer com- 
plete (L6, L7, C12, C13, R6, R10).. 
Transformer — Second LF. pC Ee 
complete (L8; L9, C16, R13)........ 
Trap—Wave trap (LI)... nce sans 
Volume Control and power switch (R4, 


oo oer eee eee sewers eee eee eee eree 


REPRODUCER ASSEMBLIES 
(M80864-1) 


Cou—Pield coils (U2) 0 cece ccn ss ots 
Coil—Neutralizing coil (L11).......... 
Cone—Reproducer cone and dust cap 
CL rete iO vint an de alse eines a' 
Reproducer Complete: 5.0... 0 s0555 2s 
Transformer—Output transformer (T1).. 


REPRODUCER ASSEMBLIES 
(M80864-2) 


Coil—Reproducer field and neutralizing 

COMO ET LY 2) cw coe cae s as Sas wiiore 
Cone—Reproducer cone complete (L10) 
Reproducer—Speaker complete......... 
Transformer—Output transformer (T1).. 


MISCELLANEOUS ASSEMBLIES 


Dial—Station selector dial scale (4X and 
RMB Rms Gali ene 9 6 5,8 cis m=» 
Dial—Station selector dial scale (Used on 
A OTIM N Cin tayo aks ills ye si oro.5c0) 6's, 0.5 088 
KnobsGun selector knob—Package of 
SCR aNG ARS) sci vivc ds swe a ee os ex 
Knob—Station selector knob—Package of 
BPO A A OMLY Pre is Olin bie ole sin 68.510 « 
Knob—Volume control knob—Package of 
NER ROMY) oie sc Boe we a's vase 0 
Knob—Volume control knob—Package of 
RECA NX One 4S Vitara gins eyed or = 604 
Screw — Chassis mounting screw and 
washers—Package of 10..........--. 
Screw—Set screw for knob Stock No. 
12673, 12833, 12933 and 12934-—Pack- 


Ce ee 


The prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL 5BT 


Five-Tube, Single-Band, Battery-Operated, Superheterodyne Receiver 


TECHNICAL INFORMATION 


Electrical Specifications 


Ree ON CY IRANGE vis sea bs vs oles 530-1,800 kc 


Intermediate Frequency 


RADIOTRON COMPLEMENT 


(1) RCA-1A6 
(2) RCA-1A4 


Pilot Lamp (1) 


First Detector — Oscillator 
Intermediate Amplifier 


oe f 6 606) 0 ie 


eee eee eee ee 


BATTERIES REQUIRED 


“A,” one plug-in 214-volt Air-cell (heavy duty), or one 2-volt storage battery; 


S'S Ce Oc 6 8 O18 CO C€ 8 OO 8 0 8 6 ee ee 


Ceeeneer eee eoeeereeseevweerrvoevneveveeesesne 


ALIGNMENT FREQUENCIES 
600 ke (osc.), 1,500 ke (osc., ant.) 


ecg + Sed eee ey abet Gm abe be Sree Oe ae 460 ke 
(3) RCA-1F6 ... Second Detector—A. F.—A.V.C. 
WEI M hor sido te Ga Stns son bios ek Audio Driver 
HO CANCAINE LO aa te lanes Wid ASL (oes hot Power Output 


Mazda 2.0 volts, .06 ampere, miniature screw base 


“B,” three 45-volt 


B batteries (heavy duty); “C” one 7!/,-volt C battery and two bias cells (Stock No. 12681) 


CuRRENT CONSUMPTION 


“A” at 2 volts 
“B” at 135 volts 
Fuse Rating 


Power Output (135 volts “B” Battery) 


Undistorted 
Maximum 


Pee ees Bien S Sear o eee SMe 6) Sve wha fo) Oh @ (6 A Oe ec) Se Be 6 a 9 6) 6 ee ets 6 es 0 eh en ek eh ee We eR oe ee Ce ee ee 8 


Pee w Mae (PCs we me |S ee ee esis s) #6 16s ee 6 618) 2) 8 8 eae eS Ps 6 8 be whe ae es Ce CRS OS DO DOO eS we ee 


ae Oe ee ele. a, 16 Se, ee AAAS Ue 8) OREO Se Olen e's a, 8 ee) ere &) oe een ee 6 ie 4 ee 6 eS Ue 6 6 A eee SO Re eee ee ew © se 9 


Sees Pee Ce eee See Ate 6 Se ee) Se, bs RUS Velie © i 8 Ke Cle Oe Se se 8 x 616 4 we 6 & 8 6 SOKO Ce 4 ow le. + © ee 8 B ee ae eS 


Pcs eee, ea ee ee Ae eee A a4) Ce) 6 eS ee 6 68 wwe 8 'e WE ee) ge. mb 6 6 w SO 6 16. 01,6 ‘0 6 0) eo 2 0s 0 lee ace 6, 0 0 0-0 0 ‘es 


We (a far we 6) @ 


ee wacts 
2.2. watts 


bh wastes Impedance (V. C.) 2.2 ohms at 400 cycles 


Mechanical Specifications 


Net 
Shipping 
Chassis Base Dimensions 
Over-all Height of Chassis 
Operating Controls 


Tuning Drive Ratios 


MRRe ee SCS Clee Or 1G. S08 (66) As! eee wm SRM Cl Wee ee, ee ae mete 8) Ow Oe wie ee 6 Oe 6 Wi, © oe 8 9, (ea 6) 6) 6 'o: 6 ewe 6) B09. 0 8 6: eee 8.0.10 
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177/, inches 
1334, inches 
inches 


19 pounds 
23 pounds 
12 inches x 7 inches x 27/g inches 
71/, inches 
(1) Power Switch-Volume, (2) Tuning 


Stags 


General Features 


This model contains a five-tube chassis, battery 
operated, mounted in a table-type cabinet. The 
superheterodyne circuit is used, incorporating such 
features of design as automatic volume control, mag- 
netite core adjusted i-f transformers, diode detection, 
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improved dust-proof permanent-magnet dynamic 
speaker, and phonograph terminal board. The fre- 
quency range extends from 530 to 1,800 kc which 
covers the regular broadcast band and includes police 
calls in the 1,600 to 1,800 ke portion of the range. 


22 DET., 
187 AUDIO & A.C. 


VOLUME 
CONTROL, 


Rs 
250,000% 


©RCA MFG.CO.,Inc 
T-70502-5 


S AOUUST THIS VOLUME CONTAOL| 
REMOVE LINK / FOR OPTIMUM VOLUME WITH RECEIVER| 
VOLUME SET AT MAXIMUM AND FIK 


‘ ADJUSTMENT. USUAL VOLUME AD- 
PHONO. — PHONO.INPUT | SusTMEHTS To GE MANE AT RECEIVER| 
TRANS. VOLUME CONTROL 
STOCK N° 7445 


LOW-MPEDANCE 
PICKUP. 


sao K-azi4z 4 


TYPICAL CONNECTIONS FOR LOW IMPEDANCE PICKUP F 
RECORDPLAYER SWITCH, __ 


-- TOBINDING POSTS On REAR 
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“REMOVE LINK 
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Figure 1—Schematic Circuit Diagram 
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Figure 2—Chassis Wiring Diagram 
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Circuit Arrangement 


The first-detector and oscillator functions are com- 
bined in the RCA-1A6 tube. The input of this tube 
is coupled to the antenna through a tuned r-f trans- 
former. 

The intermediate-frequency stage is coupled to the 
RCA-1A6 and to the RCA-1F6 by means of tuned 
transformers. These transformers resonate with fixed 
capacitors and are adjusted by molded magnetite 
cores to tune to 460 kc. 

The modulated signal as obtained from the out- 
put of the i-f system is detected by one of the diode 
plates of the RCA-1F6. The audio component of this 
rectified signal, which develops across the volume 
control RS, is fed through coupling capacitor C15 


to the control grid of this same RCA-1F6 for audio 
voltage amplification. The d-c component resulting 
from the detection is fed through resistance-capacit- 
ance filters to the control grid returns of the RCA- 
1A6 and RCA-1A4 tubes as automatic volume con- 
trol voltage. Bias cells are connected in these grid 
circuits to provide minimum bias voltage under con- 
ditions of little or no signal. The output of the 
RCA-1F6 is resistance-capacitance coupled to the 
RCA-30 driver. The driver is transformer-coupled 
to the RCA-19 tube used in the output stage. The 
output of this push-pull stage is transformer-coupled 
to the permanent-magnet dynamic loudspeaker. 


SERVICE DATA 


The various diagrams in this booklet contain such 
information as will be needed to isolate causes of 
defective operation if such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adja- 
cent to the symbols signifying these parts on the dia- 
grams. Identification titles, such as L1, C2, R1, etc., 


C6 OSC. C3 ANT. 
14500 KC 4500 KC 


a a, 2 
“C’ BATTERY La’ 
DRIVER: eng 


OUTPUT, K.C 


2) 
1 tas 
st. 
5 a: ens 2" E TRAN. 


BAN. 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


are provided for reference between the illustrations 
and the Replacement Parts List. The coils and trans- 
former windings are rated in terms of their d-c re- 
sistance only. Ratings of less than one ohm are 
generally omitted. 

Caution: The two bias cells are used only for the 
purpose of supplying bias potential and should never 
be measured with an ordinary voltmeter or other 
device which draws any current. A simple check on 
these cells may be made by connecting a milliammeter 
in the plate circuit of the RCA-1A4 tube and noting 
the plate current reading. Then remove the two bias 
cells, being careful that the spring contact clips do 
not short-circuit them during removal. Connnect a 
2-volt battery between the + and — 2v. (— battery 
to grid side) terminals of the bias cell board, and 
again note the plate current reading. If the first 
reading obtained (with bias cells) is more than 40% 
from the latter reading (with 2-volt battery), the bias 
cells should be replaced. This 40% difference is 
equivalent to a change of approximately 25% battery 
voltage. 


Alignment Procedure 


The circuits of this receiver have been accurately 
adjusted during manufacture and should remain prop- 
erly aligned unless affected by abnormal conditions 
or altered during servicing. Loss of sensitivity, im- 
proper tone quality, and poor selectivity are the usual 
indications of improper alignment. 

The correct performance of this receiver can only 
be obtained when the aligning has been done with 
adequate and reliable apparatus. The manufacturer 
of this receiver has available, for sale through its dis- 
tributors and dealers, a complete assortment of such 
service equipment as may be needed for the align- 
ment operation. 

A test oscillator, such as the RCA Stock No. 
9595, is required as a source of the specified align- 
ment frequencies. Visual indication of receiver out- 
put during the adjustments is necessary and should 
be accomplished by the use of an indicator such as 
the RCA Stock No. 4317 Neon Output Indicator. 

Attach the output indicator across the loudspeaker 
voice coil. Advance the receiver volume control to 
its maximum position, letting it remain in such posi- 
tion for all adjustments. For each adjusting opera- 
tion, regulate the test-oscillator output so that the 
signal level is as low as possible and still be observable 
at the receiver output. Use of such small signal will 
obviate broadness of tuning which would otherwise 
result from a.v.c. action on a stronger one. 


I-F Adjustments 


-The four adjustment screws (attached to molded 
magnetite cores) of the two i-f transformers (one on 
top and one on bottom of each i-f transformer) are 
located as shown by figures 3 and 6. Each circuit 
must be aligned to a basic frequency of 460 kc. 

Connect the “Ant.” output of the test-oscillator to 
the control grid of the RCA-1A6 through a .001 mfd. 
capacitor. Connect the test oscillator “Gnd.” ter- 
minal to the ground terminal of the receiver chassis. 
Tune the test oscillator to 460 ke. Adjust the re- 
ceiver tuning control to a point, within its range, 
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where no interference is encountered either from 
broadcast stations or short stator of oscillator tuning 
condenser C5 to ground, eliminating local (hetro- 
dyne) oscillator signals. 

Adjust the two magnetite core screws L8 and L7 
of the second i-f transformer to produce maximum 
(peak) indicated receiver output. Then, adjust the 
two magnetite core screws L6 and L5 of the first if 
transformer for maximum (peak) receiver output as 
shown by the indicating device. It is advisable to re- 
peat the adjustment of all i-f magnetite core screws to 
assure that the interaction between them has not dis- 
turbed the original adjustments. Remove temporary 
jumper, stator C5 to ground, if used. 


R-F Adjustments 


Calibrate the tuning dial by adjusting the dial 
pointer to the extreme low-frequency end calibra- 
tion mark (530 kc) on dial scale while the gang 
tuning condenser plates are in their full-mesh posi- 
tion. Reduce output of test oscillator to minimum. 
Set receiver dial pointer to 600 kc. Tune the test 
oscillator to 600 ke and increase its output until an 
indication is obtained on the output indicator. 


Adjust oscillator magnetite core screw L4 (top 
of oscillator coil) so that maximum (peak) indication 
is shown by the output indicator. 

Set receiver dial pointer to 1,500 ke. Tune test 
oscillator to 1,500 ke. Adjust the oscillator and 
antenna trimmers C6 and C3 for maximum (peak) 
indicated output. 

Tune test oscillator to 600 ke and adjust receiver 
to pick up this signal near 600 kc. Readjust the 
oscillator magnetite core screw L4 for maximum 
(peak) indicated output while rocking the receiver 
gang tuning condenser back and forth through this 
signal. _ 

Repeat adjustments of C6 and C3 as above to cor- 
rect for any changes in the oscillator tuning caused 
by the adjustment of L4. 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
light application of acetone, using care not to allow 
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Figure 4—Resistance Diagram 


Battery-supply cable disconnected—Radiotrons removed—Tuning condenser in full-mesh—Bias cells and 
“C” battery removed—Volume setting optional 


Resistance Measurements 


figure 1, and Chassis Wiring Diagram, figure 2, will 
permit the location of certain troubles which might 


**Before making any resistance measurements, remove 
the two bias cells and connect jumpers on bias-cell 
board as shown. Also, remove the “C” battery and con- 
nect the two leads (—71, v. and —3 v.) to chassis ground. 
After measurements are completed, remove jumpers from 
bias-cell board and then carefully insert bias cells. Next, 
insert “C” battery and restore leads to their respective 
positions. 

The resistance values shown between Radiotron 
socket contacts, grid caps, resistors, terminals and 
receiver chassis ground, on figure 4, have been care- 
fully selected so as to facilitate a rapid continuity 
check of the circuits. The use of this diagram in 
conjunction with the Schematic Circuit Diagram, 
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otherwise be difficult to ascertain. Each value as 
specified should hold within + 20%. Variations in 
excess of this limit will usually be indicative of trouble 
in circuit under test. In all cases of measuring the 
resistance between points of the circuit and ground, 
it will be necessary to connect the negative terminal 
of the resistance meter to chassis-ground. If the 
polarity of the resistance meter is not known, it may 
be readily ascertained by connecting a d-c voltmeter 
of indicated polarity across the terminals of the 
device. 


Ss ee 


the acetone to flow down into the air gap. The dust 
cover should be cemeted back in place with ambroid 
upon completion of adjustment. 
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Figure 5—Loudspeaker Wiring 


Power Supply 


Filament voltage for this receiver is obtained from 
either a 21/,-volt Air-cell or a 2-volt storage battery. 
When the Air-cell is used, the 0.43 ohm resistor R10 
must be connected in series with the A-battery lead 


ANT. COIL 


BOTTOM FRONT OF CHASSIS 


VOL. CONTROL 
4POWER SWITC 


as shown on figure 2. When operating on a 2-volt 
storage battery, this resistor R10 should be removed. 
Plugs are provided on the battery cable (see figure 2) 
for plugging in the Air-cell and B batteries. The 
A-battery plug should be removed when operating 


Radiotron Plate Current Readings 


Measured with Milliammeter Connected at Tube 
Socket Plate Terminals under Conditions 
Similar to Those of Voltage Measurements 


(1) RCA-1A6—Ist. Det. 


—Osc. 
(2) RCA-1A4—L.F. 
(3) RCA-1F6—2nd Det.—A.F.—A.V.C.. 0.3 
(4) RCA-30—Driver 8 
(5) RCA-49—Output 
(** Total plate current.) 


on a 2-volt storage battery. The 7!/4-volt C battery 
is located on the top-side of the chassis and securely 
held in place by a metal cover (see figure 3). The 
two bias cells are located underneath the chassis (see 
figures 2 and 5). 
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*% NEVER MEASURE UNDER ORDINARY CONDITIONS-SEE TEXT. 


Figure 6—Radiotron Socket Voltages, Coil, and Trimmer Locations 


Measured with all batteries at normal vol tage—Tuned to approximately 1,000 kc— 
No signal being received—Volume control optional 


Radiotron Socket Voltages 


CAUTION: Do not attempt to measure voltages on 
control grids of RCA-1A6 or RCA-1A4, with any con- 
ventional voltmeter, due to presence of bias cells. See 
“Caution” under “Service data” for method of measur- 
ing these cells. 

Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with as- 
terisk (*) indicates operating conditions without volt- 
meter loading. The lower value is the actual measured 
voltage and differs from the higher value because of the 
additional loading of the voltmeter through the high 
series circuit resistance. 
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The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals to 
receiver chassis ground on figure 6 will assist in locat- 
ing cause for faulty operation. Each value as speci- 
fied should hold within + 20% when the receiver is 
normally operative at its rated line voltage. Varia- 
tions in excess of this limit will usually be indicative 
of trouble in the basic circuits. To duplicate the con- 
ditions under which the voltages were measured re- 
quires a 1,000-ohm-per-volt d-c meter, having ranges 
of 10, 50, and 250 volts. Use the nearest range above 
the voltage to be measured. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


List Stock 
DESCRIPTION 


Resistor—68,000 ohms, carbon type, 4 

watt—Package of 5 (Rl) ............ 
Resistor—270,000 ohms, carbon type, % 

watt—Package of 5 (R8) ........... 
Resistor—1 meg., insulated, 1% watt— 
Package: of 5. (R6" RO) 32 ee 
11626 | Resistor—2.2 meg., carbon type, % watt 
—Package of 5 (R4, R7) ............ 
13296 | Shield—Coil shield for coil Stock Nos. 
13293 -and« 13204 ty 3) ease 8 eee 
12008 | Shield—First or second I. F. transformer 
shield <5 0 0 0-c un Sane re ee ee 
12607 | Shield—First I. F. transformer shield top 
12581 | Shield—Second I. F. transformer shield 


DESCRIPTION 


RECEIVER ASSEMBLIES 


13216 | Board—Antenna and ground terminal 
DOard® eee eee eet oe La ree ee 
12717 | Board—Phonograph terminal board .... 
4289 | Body—Female section of fuse holder— 
Packagesof Ot. 3 comuowerte ets oe ee 
4286 | Bushing—Bushing and ferrule assembly 
for fuse holder—Package of 10 ...... 
13217 | Cable—Battery cable complete with four 
2-contact male connectors, fuse holder 
and) fuses ic es.ehers eos Near ees ee ene aes 
4288 | Cap—Male section of fuse holder— 
Packageof 10} 5 28: ee ean tee 
12629 | Capacitor—56 Mmfd. (C10) ..... fa iano 
12404 | Capacitor—120 Mmfd. (C9, C11, C12) .. 
12724 | Capacitor—120 Mmfd. (C14, C17) ..... 
12406 | Capacitor—180 Mmfd. (C13) .......... 
13297 | Capacitor—415 Mmfd. (C4) ........... 
5107 | Capacitor—.0025 Mfd. (C15, C19, C20). 
5005 | Capacitor—.0035 Mfd. (C18, C22) ..... 
4841 | Capacitor—0.1 Mfd. (C1, C16) ......... 
4840 | Capacitor—0.25 Mfd. (C7) ............ 
13295 | Capacitor Pack—Comprising one 4 mfd. 
and one 8 mfd. sections (C8, C21)... 
13293 | Coil—Antenna coil with shield (L1, L2) 
13294 | Coil—Oscillator coil with shield (L3, L4) 
13212 | Condenser—2-gang variable tuning con- 
denser’ (C2> C39C5\ C6) eee 
12828 | Connector—2-contact male connector for 
cables*Stock,No.1321/ 9 eee ee 
12827 | Connector—2-contact and guide pin male 
connector for cable Stock No. 13217.. 
5119 | Connector—3-contact female connector 
for ispeakes cable =a. ye ies foe 
12006 | Core—Adjustable core and stud assem- 


bly for Stock Nos. 12801 and 12802. . é 
Cell—-Bian cell” 2h the ah io REPRODUCER ASSEMBLIES 


12642 | Cone—Reproducer cone and dust cap... 
5118 | Plug—3-contact male connector for re- 
producer.n2¢ (1c ee enh eee ane 


Shield—1A4, 1A6, or 1F6 Radiotron 

BALES csi, ste ae caylee ohaeeaen eee 
8098 , Socket—Dial lamp socket ............. 
4794 | Socket—4-contact 1A4 or 30 Radiotron 
SOCK CO” 520.0) asi ceomleacree coeur ae 
4786 | Socket—6-contact 1A6, 1F6 or 19 Radio- 
fromzsocket @ 2.3 ier en ee 
12007 | Spring—Retaining spring for core, Stock 
No. 12006—Package of 10........... 
4284 | Spring—Spring for female section fuse 
holder—Package of 10 .............. 
12803 | Transformer—Audio transformer pack 
(Cp Us WAL ie Meee me en Ln te ly <5, 
12801 | Transformer—First I. F. transformer 
L5,2L6;: C9. C10): =e er, Per ements tt 
12802 | Transformer—Second I. F. transformer 
(£7, L8;°Cils C125 Cis, R3) 3, 
13214 | Volume control and power switch (R5, 
$1182) Sia. joe alee eae 
4285 | Washer—Insulating washer for female 
section of fuse holder—Package of 10. 


3748 | Fuse—!4 ampere—Package of 5 (Fl)... 
13215 | Holder—Bias cell holder .............. 
13213 | Indicator—Station selector indicator 
pointer fee eee 
4290 | Insulator—Insulator for female section 
of fuse holders—Package of 10 ...... 
4348" |. Lamp—Dial lamps 9.0 .h ie 
13298 | Resistor—Flexible type, 0.43 ohm— 
Package.of 5 CRIO) 2s, eee 
11305 | Resistor—22,000 ohms, carbon type, %4 
watt—Package of 5 (R2)............ 
11282 | Resistor—56,000 ohms, carbon type, 1/10 
watt—Package of 5 (R3) 


MISCELLANEOUS ASSEMBLIES 


12638 | Knob—Station selector control knob— 
Package’ of: 5 (i Site ee ee 


11377 | Screw—Chassis mounting screw assem- 

bly—Package of 4 .................. 
11349 | Spring—Retaining spring for knob, 
Stock Nos. 11347 and 12638—Package 
OFS cai et aind. PALSaS Fieri ce 


Prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL 5M 


Five-Tube, Superheterodyne Automobile Receiver 


Technical Information 


Electrical Specifications 


RADIOTRON COMPLEMENT CE Osage yi ak no Sire Intermediate Amplifier 
fee RACA-GD6... 2.4.5. Radio Frequency Amplifier (4) RCA-6B7..Second Det., A-F Amp., and A.V.C. 
PR GA-GAS. oo. os. eee First Detector—Oscillator (SN Aiea) ). ee aaa Bae SEM Power Output 
AE COM re gC AA Seis Se aad New et os Be eRe aw een ees ave aes dy lay OF 540 to 1,600 kc. 
Output RATING LouUDSPEAKER 

AMMEN OME Od cuioue < fusca es eee doe ee 4 Watts “LS Ege Me RSD A pr a aR ei Syl A Electrodynamic 
EERE ee ON Gl va te Doak a canted Ras 2.25 Watts impedance: (V..C).5.5... 02... 3 Ohms at 400 Cycles 
Power RaTING 

SEI, SRP Se seg ar BI so RG RP a oa 6.3 Volts (Storage Battery) 
ROO cs Meee oe GK techy) Slee oc Gialig vA Sake 4.4, cio J alae aleaiek 6.5 Amperes at 6.3 Volts 
Fuse Protection ..... a Pare OF au seg or os Sah RSE ge i CP ER OUSA eto  le  g P a AS 15 Amperes 
RN Tre Fee fee OI ethene, mim. 8 2 nada Shah wiv calae.s Sis oa aPedeW ale ws siggee ad Mazda No. 44, 6.3 Volts 
ALIGNMENT FREQUENCIES 

MPL ATSIOLINELS dc ce cen i iwe veges 260 ke. CEES a ie) TE Ge ee 8 ere 1,400 kc. 
Ee Os 600 kc. and 1,400 kc. PRCCTNTEG! MAGNE SiGR eo a is wees Gogh ale Gucial «ols » 1,400 kc. 


RECEIVER CASE DIMENSIONS 


0) 2h eS eae a en 7 Inches (a sae Oe ecg 104 Inches Dene sor teens S 714, Inches 
Mee TING (CONTROLS 6. 2. be. LER. ck (1) Power Switch—-Volume, (2) Tuning, (3) High-Frequency Tone 
TENTH: PEA LANL tN Bea aie aise tk cr ats a ants giurbhsts Sas v's we while w's ends ang Wiela eG Rie es oe ae 12-to-l 
WEIGHT 

RR eC OEIC Ce Gate Feet Pv aia nals alle hs. Vie eS We dod 6 0 bs ca © bie ole eye hee Faia sane 2314 pounds 
Ree OMICS ACK OF tOmsMCDE is © ox Sy eo eee day PSS els de RH lke ind bye Malka s pe vas 26 pounds 


General Description 


Model 5M is a single-unit receiver containing the high-voltage supply. Correct arrangement of parts, 
radio chassis, power conversion system, and loud- adequate shielding, and the ingenious insertion of fil- 
speaker all in one housing. A convenient three-con- ters at proper points in the circuit insure minimum 
tact loudspeaker receptacle installed on the chassis disturbances from apparatus associated with the elec- 
case permits the addition of a remote dynamic loud- trical circuits of the automobile and from adjacent 
speaker if desired. power lines. 


Engineering features incorporated in this instru- 
ment are: The inclusion of ignition suppression means 
within the circuits of the receiver; reduction of power 
line modulation in antenna circuit; improved high- 
gain molded core antenna coil; permeability tuned 


This receiver is housed in a substantial metal case. 
Removable covers permit ready access to the under 
and top sides of the chassis. Flexible shafts inter- 
connect the operating head to the controlled devices 


intermediate frequency transformers; continuously within the receiver housing. The unit is adaptable 
variable high-frequency tone control; and a “plug-in for mounting on either the left-hand or the right-hand 
type of synchronous rectifier-vibrator for obtaining side of the firewall as local conditions demand. 
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Circuit Arrangement 


The schematic and wiring layouts of the electrical 
circuit are shown in Figures 1 and 2, respectively. 
From these diagrams it may be seen that five Radio- 
trons are incorporated in the basic superheterodyne 
circuit. In sequence, there is an r-f stage, a dual 
first-detector—oscillator stage, a single if stage, a sec- 
ond-detector—audio-amplifier—a.v.c. stage, and a pen- 
tode power output stage. The power supply system 
contains a mechanical interrupter and rectifier. The 
following circuit features are of particular importance: 

Noise Filter—Reduction of ignition interference 
and similar disturbances are brought about by filter 
arrangements in the antenna input circuit and the 
“A” battery input lead. This antenna filter, L-1, C-l, 
and C-2, is a “low-pass” type, having an acceptance 
band below 1,600 kc. The inductance L-2 is for the 
purpose of shunting out power line hum pickup. 


Tuned Circuits—There are seven resonant circuits 
in the radio frequency end of the receiver. The r-f, 
first-detector, and oscillator grid circuits are tuned 
by a three-gang tuning condenser. The remaining 
tuned circuits consist of the primary and secondary 
windings of the if transformers which resonate with 
fixed condensers and are tuned by molded cores to 
a nominal frequency of 260 kilocycles. 

Detection—Detection takes’ place as the result of 
the rectifying action of one of the diodes of the 
RCA-6B7 tube, the current being developed through 
resistors R-9 and R-10. The audio and d-c compon- 
ents of the detected signal are selected from the 
manual volume control resistor (R-10) by its mov- 
able arm, and applied to the control grid of the RCA- 
6B7; amplification results and the signal passes on to 
the power output stage. The d-c applied to the grid 
prevents overload as the volume control is advanced. 


A.V.C.—The a.v.c. diode of the RCA-6B7 tube 
is coupled through capacitor C-21 to the primary of 


SERVICE 


NOTE: Certain models of 1936 automobiles 
are equipped with “high-capacitance type” (400 
mmfd. or greater) built-in antennas. The 1936 
models of Dodge, De Soto, and Chrysler are ex- 
amples of automobiles so equipped. Installation of 
receiver in automobiles with such “high-capacity” 
antennas necessitates the following modification of 
the antenna circuit of the receiver to suit the char- 
acteristics of the antenna installation: 


Remove the tubular paper-covered capacitor C-3 
(.01 mfd.), Figure 2, and replace with the small 
molded type capacitor (500 mmfd.) furnished with 
Escutcheon Kit for respective model of automobile. 


The various diagrams of this booklet contain such 
information as will be needed to locate causes for de- 
fective operation when such develops. The ratings 
of the resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 


the second if transformer. Due to the rectifying 
action of this diode, a current is developed through 
resistor R-14. The d-c voltage drop in this resistor 
is used for automatically regulating the control grid 
bias of the r-f, first detector, and i-f stages, the volt- 
age being applied through a suitable filter network. 
Due to the fact that the a.v.c. diode returns through 
resistor R-14 to a point which is 12 volts negative 
with respect to its cathode, the a.v.c. action is de- 
layed until the input signal reaches a predetermined 
level. This gives more uniform output for widely 
varying signal strengths into the antenna. 


Audio System—As mentioned under “Detection” 
the audio component of the detected signal is selected 
from the manual volume control and applied to the 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


control grid of the RCA-6B7 tube. The plate circuit 
of this tube is connected through capacitor C-28& to 
the control grid of the pentode power output tube, 
RCA-42. This tube is coupled through the output 
transformer T-2 to the loudspeaker. 


DATA 


diagrams. Identification titles, such as R-3, L-2, Cl, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, re- 
actors, and transformer windings are rated in terms of 
their d-c resistances only. Ratings of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are four alignment trimmers provided in the 
antenna, coil, detector coil, and oscillator coil tuned 
circuits. The if transformer adjustments are made 
by means of four screws attached to molded cores. 


NOTE: The antenna coil has a molded core 
which is adjusted at the factory for the correct in- 
ductance. This adjustment should not be disturbed. 


All of the adjustable circuits of this receiver have 
been properly aligned at the factory to give correct 
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performance and their settings should remain intact 
indefinitely when the receiver is used under ordinary 
conditions. However, necessity for re-adjustment may 
occasionally occur from continued extremes of cli- 
mate, tampering, purported alteration for service pur- 
poses, or after repairs have been made to the rf or 
if tuned circuits. Improper alignment usually causes 
the receiver to be insensitive, non-selective, and sub- 
normal in respect to tone quality. Such indications 
will usually exist simultaneously. 


In re-adjusting the tuned circuits, it is important to 
apply a definite procedure and to use adequate and 
reliable test equipment. A standard test oscillator, 
such as the RCA Stock No. 9595, will be required 
as the source of signal at the specified alignment fre- 
quencies. Means for indication of the receiver out- 
put during alignment is also necessary to accurately 
show when the correct point of adjustment is reached. 
Two indication methods are applicable—one requires 
use of the cathode-ray oscillograph. and the other re- 
quires a voltmeter or glow-type indicator. The cath- 
ode-ray alignment method is advantageous in that 
the indication provided is in the form of a wave 
image which represents the resonance characteristics 
of the circuits being tuned. This type of alignment 
is possible through use of apparatus such as the RCA 
Stock No. 9558 Frequency Modulator and the RCA 
Stock No. 9545 Cathode-Ray Oscillograph. Align- 
ment by the output meter method should be indi- 
cated by an instrument such as the RCA Stock No. 
4317 Neon Glow Indicatur. The two procedures are 
outlined as follows: 


CATHODE-RAY ALIGNMENT 


Attach the cathode-ray oscillograph vertical input 
terminals to the second detector output, with the 
“Hi” connected to the junction of the two resistors, 
R-9 and R-10, and the “0” connected to the receiver 
chassis. Advance the vertical amplifier gain control 
of the oscillograph to full-on, allowing it to remain 
at such position for all adjustments. Turn the ver- 
tical “A” amplifier to “On.” Set the oscillograph 
power switch to “On” and adjust the intensity and 
focusing controls to give a sharply defined spot on 
the screen. Interconnect the frequency modulator 
impulse generator terminals to the oscillograph “Ext. 
Sync.” terminals, as shown by Figure 4. 


I-F Adjustments 


(a) Connect the output of the test oscillator to the 
control grip cap of the if tube (RCA-6K7) 
through a 0.25 mfd. capacitor and connect the 
ground of the oscillator to the receiver chassis. 
Tune the oscillator to 260 kc., place its modu- 
lation switch to “On” and its output range 
switch to “Hi.” The frequency modulator 
must not be connected to the oscillator for the 
preliminary adjustments. 

(b) Set the cathode-ray oscillograph horizontal “B” 
amplifier to “Timing” and the synchronizing 
switch (timing) to “Int.” Place the synchro- 
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(c) 


(d) 


(e) 


(f) 


nizing input and frequency controls to about 
their mid-positions. Turn the range switch to 
its No. 1 position. 

Increase the output of the oscillator until a de- 
flection is noticeable on the oscillograph screen. 
The figure obtained represents several waves of 
the detected signal, the amplitude of which may 
be observed as an indication of output. Cause 
the wave image formed (400-cycle waves) to 
be spread completely across the screen by ad- 
vancing the horizontal “B” gain control. The 
image should be synchronized and made to re- 
main motionless by adjustment of the synchro- 
nizing input and frequency controls. 

Adjust the two screws (attached to molded 
cores) of the second if transformer, one on 
top and one on bottom, to produce maximum 
vertical deflection of the oscillographic wave 
which is present on the screen. This adjust- 
ment places the transformer in exact resonance 
with the 260 kc. signal. 


The sweeping operation should follow using 
the frequency modulator. Shift the oscillo- 
graph synchronizing switch to “Ext.”, change 
its range switch to No. 2 position and set the 
frequency control to its mid-position. Place the 
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Figure 4—Alignment Apparatus Connections 


frequency modulator in operation, with its 
sweep range switch in the “Lo” position. In- 
terconnect the test oscillator and frequency 
modulator with the special shielded patch cord 
provided. Turn the oscillator modulation 
switch to “Off.” 

Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. These waves will be identical in shape, 
but will be totally disconnected and appearing © 
in reversed positions. They will have a com- 
mon base line which is discontinuous. Adjust 
the frequency and synchronizing input controls 


(g) 


(h) 


(i) 


of the oscillograph to get the proper waves and 
to make them remain motionless on the screen. 
Continue increasing the oscillator frequency 
until the forward and reverse curves move to- 
gether and overlap, with their highest points 
exactly coincident. This condition will obtain 
at an oscillator setting of approximately 360 kc. 


With the images established as in (f), re-adjust 
the two screws on the second i-f transformer 
so that they cause the curves on the oscillo- 
graph screen to become exactly coincident 
throughout their lengths and have maximum 
amplitude. 

Without altering the adjustments of the ap- 
paratus, shift the output connections of the os- 
cillator to the input of the i-f system, i. e., be- 
tween the first detector (RCA-6A8) control 
grid and ground. Regulate its output so that 
the amplitude of the oscillographic image is ap- 
proximately the same as used above for ad- 
justment (g) of the second i-f transformer. 


The two first i-f transformer adjustment screws, 
one on top and one on bottom, should then be 
adjusted so that they cause the forward and re- 
verse curves to become coincident throughout 
their lengths and have maximum amplitude. 
The composite wave obtained in this manner 
represents the resonance characteristic of the 
total +f system. Lack of symmetry or irregu- 
larity of the resultant image will indicate the 
presence of a defect in the i-f system. 


R-F Adjustments 


NOTE: Before making r-f adjustments, it may 
be advisable to replace the bottom cover to eliminate 
vibrator interference. 


(a) 


(b) 


Adjust the dial pointer on the remote control 
head by the following procedure: Rotate tun- 
ing knob to its extreme clockwise position irre- 
spective of location of pointer on dial. Now 
turn the pointer adjusting screw in the center of 
the back of the control unit until the pointer is 
at the end calibration mark beyond the 55 on 
dial scale. 

Attach the output of the test oscillator to the 
receiver input, i. e., between the antenna and 
ground terminals, with a 175 mmfd. capacitor 
in series with antenna lead. 


NOTE: For r-f alignment of receivers in 
which the tubular paper condenser C-3 (.01 
mfd.) has been replaced by the small molded 
condenser, 500 mmfd. (change easily identified 
by reference to Figure 2 and bottom of chas- 
sis), use a 001 mfd. capacitor instead of the 
175 mmfd. capacitor in series with the antenna 
lead and test oscillator. 


There shouuld be a shunt capacitor of 50 or 
60 mmfd. from the antenna lead at the receiver 
to ground. Accurately tune the oscillator to 
1,400 kc. The oscillograph should be left con- 
nected to the second detector output circuit as 
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(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


(1) 


for the above i-f adjustments. Return the syn- 
chronizing switch to its “Int.” position and turn 
the range switch to its No. 1 position. 


Tune the receiver to a dial reading of 1,400 kc. 
Then regulate the oscillator output so as to 
increase the amplitude of the waves on the os- 
cillograph screen to a conveniently observable 
size. The several waves of detected signal, as 
appearing on the screen, should be synchro- 
nized by operation of the synchronizing and 
frequency controls. Trimmers, C-13, C-9, and 
C-4, of the oscillator, detector, and antenna 
coils should then be adjusted so that each causes 
maximum vertical deflection (amplitude) of the 
images. 

The oscillator modulation should then be 
turned to “Off” and the frequency modulator 
placed in operation, connected to the oscillator 
with the shielded patch cord. Change the os- 
cillograph synchronizing switch to “Ext.”, set 
its range switch to its No. 2 position and the 
frequency control slightly above its mid-posi- 
tion. 

Increase the frequency of the test oscillator 
gradually, until the point is reached where the 
two similar, distinct, and separate wave images 
appear on the screen and become coincident 
at their highest points. This will occur at an 
oscillator setting of approximately 1,500 kc. 
These waves should be synchronized on the 
oscillograph screen by careful re-adjustment of 
the synchronizing and frequency controls. Re- 
adjust trimmers, C-13, C-9, and C-4, to produce 
complete coincidence at maximum amplitude of 
the two waves. 

Disconnect the frequency modulator from the 
oscillator. Place the modulation switch of the 
oscillator to “On” and tune the oscillator to 
600 ke. Set the synchronizing switch of the 
oscillograph to “Int.” and turn the range switch 
to No. 1 position. 

Tune the receiver station selector control so as 
to pick up the 600 kc. signal, disregarding the 
dial reading at which it is best received. 
Change the oscillograph synchronizing switch 
to “Ext.” and place the oscillator modulation 
switch to “Off.” Interconnect the frequency 
modulator and oscillator with the special 
shielded patch cord. Return the range control 
of the oscillograph to its No. 2 position and 
set the frequency control slightly above its mid- 
position. 

Shift the test oscillator to its 200-400 kc. range 
and tune it to the point at which the forward 
and reverse waves show on the oscillograph 
screen. This condition will obtain at an oscil- 
lator setting of approximately 230 kc. The sig- 
nal obtained from the oscillator for this adjust- 
ment will be the third harmonic of 200 kc. An 
increase in the oscillator output may be neces- 
sary. The trimmer C-12 should then be ad- 
justed to the point which produces maximum 


amplitude of the oscillographic images. It will 
not be necessary to rock the tuning control for 
this adjustment, inasmuch as the frequency 
modulator is varying the signal in an equiva- 
lent manner. 

(j) Retune trimmers C-13, C-9, and C-4 as in (c), 
(d), and (e) to correct for any change in high- 
frequency alignment which may have been 
caused by the adjustment of C-12. 

After the receiver has been replaced in the car, it 
may be necessary to make a final correction of the 
dial pointer by tuning in a station of known frequency 
and adjusting the pointer by means of the slotted 
screw head on the rear of the control head. 


255V. 262V. 


®) 


- 69) 


(C) ©) OuTPUT 
42 
| 


%* THIS VALUE MAY VARY APPRECIABLY. 


5 VOLUME CONTROL AT MINIMUM SETTING. 


OUTPUT METER ALIGNMENT 


Place the receiver in operation with its two covers 
removed. - Attach the output indicator across the 
loudspeaker voice coil circuit or across the output 
transformer primary. Advance the receiver volume 
control to its maximum position, letting it remain in 
such position for all adjustments. For each adjusting 
operation, regulate the test oscillator output control 
so that the signal level is as low as possible and still 
observable at the receiver output. Use of such small 
signal will obviate broadness of tuning which would 
otherwise result from a.v.c. action on a stronger one, 
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Figure 5—Radiotron Socket Voltages and Trimmer Locations 


(Measured at 6.3 volts battery supply —Volume Control Maximum—No Signal) 


Radiotron Socket Woltages 


Operating conditions of the basic circuits of this 
instrument may be determined by measuring the 
voltages applied to the tube elements. Figure 5 
shows the voltage values from the socket contacts 
to ground and appearing across the heater contacts 
(H-H). Each value as specified should hold within 
+20% when this instrument is normally operative, 
with all tubes intact and rated voltage applied. 
Variations in excess of this limit will usually be in- 
dicative of trouble. 

The voltages given on this diagram are actual 
measured voltages, and are obtained with the volt- 
meter load in the circuit. 
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To fulfill the conditions under which the d-c 
voltages were measured requires a 1,000-ohm-per- 
volt d-c voltmeter having ranges of 10, 50, 250, 
and 500 volts. Voltages below 10 volts should 
be measured on the 10-volt scale; between 10 and 
50 on the 50-volt scale; between 50 and 250 on 
the 250-volt scale; and above 250 on the 500-volt 
scale. 

For meters of the 1,000-ohm-per-volt type, but 
ranges other than above, use the nearest ranges to 
those specified. If the range is higher the voltage 
may be higher, if the range is lower the voltage 
may be lower; either condition depending on the 
percentage of circuit current drawn by the meter. 


I-F Adjustments 


(a) Connect the output of the test oscillator to the 
control grid cap of the if tube (RCA-6K7) 
through a 0.25 mfd. capacitor and connect the 
ground of the oscillator to the receiver chassis. 
Adjust the frequency of the oscillator to 260 kc. 
Tune the receiver to a point where no inter- 
ference is received from the heterodyne oscil- 
lator or local stations. 


(b) Adjust the two screws (attached to molded 
cores) of the second if transformer, one on 
top and one on bottom, until maximum output 
is produced by the indicating device. 


(c) Remove the oscillator from the i-f tube input 
and connect it between the control grid cap of 
the first detector tube (RCA-6A8) and chassis- 
ground, using the 0.25 mfd. capacitor as pre- 
viously. Allow its tuning to remain at 260 kc. 
Tune the receiver to avoid interference as 
in (a). 

(d) Adjust the two screws of the first i-f trans- 
former for maximum (peak) receiver output. 
The indication for this adjustment will be 
broad, due to the “flat-top” characteristic of 
the if system. The two screws should, there- 
fore, be very carefully adjusted so that the in- 
dicator remains fixed at maximum as the oscil- 
lator is shifted through a range 2 kc. above and 
below its normal setting of 260 kc. An irregu- 
lar double-peaked indication is to be avoided. 


R-F Adjustments 


NOTE: Before making r-f adjustments, it may 
be advisable to replace the bottom cover to eliminate 
vibrator interference. 


(a) Adjust the dial pointer on the remote control 
head by the following procedure. Rotate tun- 
ing knob to its extreme clockwise position irre- 
spective of location of pointer on dial. Now 
turn the pointer adjusting screw in the center 
of the back of the control unit until the pointer 
is at the end calibration mark beyond the 55 
on dial scale. 


(b) Connect the output of the test oscillator to the 
antenna-ground terminals of the receiver with 
a 175 mmfd. capacitor in series with the an- 
tenna lead. 


NOTE: For r-f alignment of receivers in 
which the tubular paper condenser C-3 (.01 
mfd.) has been replaced by the small molded 
condenser, 500 mmfd. (change easily identified 
by reference to Figure 2 and bottom of chas- 
sis), use a 001 mfd. capacitor instead of the 
175 mmfd. capacitor in series with the antenna 
lead and test oscillator. 


There should be a shunt capacitor of 50 or 
60 mmfd. from the antenna lead at the receiver 
to ground. Tune the oscillator to 1,400 kc. 
Allow the output indicator to remain attached 
to the receiver output. 


(c) Tune the receiver so that the dial reading is 
1,400 kc. Then adjust the oscillator, detector, 
and antenna coil trimmers, C-13, C-9, and C-4 
respectively, tuning each to the point produc- 
ing maximum indicated receiver output. 

(d) Shift the oscillator frequency to 600 ke. and 
tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. The oscillator series trimmer, C-12, 
should then be adjusted, simultaneously rock- 
ing the receiver tuning control backward and 
forward through the signal until maximum 
(peak) receiver output results from the com- 
bined operations. The adjustment of C-13, C-9, 
and C-4 should be repeated as in (c) to correct 
for any change in its alignment due to the ad- 
justment of C-12. 


Final Tuning Dial Adjustment 


Final adjustment of the dial pointer may be made 
during operation after the receiver is installed in auto- 
mobile. To do this tune in a station of known fre- 
quency (say 760 kc.—approximately 76 on dial) as 
accurately as possible. Now reset the dial pointer to 
exactly 76 on the dial by means of the adjusting 
screw at center rear of operating head. 
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Figure 6—Loudspeaker Schematic and Wiring 


Interrupter 


The mechanical interrupter used in the power sys- 
tem is constructed with a plug-in base, so as to be 
easily removed from the receiver. Its adjustments 
have been correctly set during manufacture by means 
of special equipment. In cases of faulty operation of 
the interrupter, a renewal should be made. 

The symmetrical plug-in base on this device per- 
mits the unit to be placed in its socket so as to give 
correct output voltage polarity on an automobile with 
either a positive or negative “A” ground. For in- 
stallation with positive “A” ground, insert vibrator 
so positive (+) symbol is nearest label on vibrator 
compartment partition; for negative “A” ground, in- 
sert with negative (—) symbol nearest label. 
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Radiotrons 


Deterioration of tubes and their approach to 
failure is usually evidenced by noisy or intermittent 
operation, loss of. sensitivity and distorted tone 
quality. When suspected as faulty, the tubes should 
be removed from the receiver and checked with 
standard tube testing apparatus. It is not feasible to 
test the tubes while in the receiver, due to measure- 
ment inaccuracies which would result from the ef- 
fects of the circuits. 


Tuning Condenser Drive 


Smooth control should be obtained over the entire 
tuning range of the variable condenser. If irregu- 
larity is present, check the action of the gear mech- 
anism for binding or backlash at every point within 
the tuning range. A bind may be due to improper 


mesh between the worm gear and the large gears on 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


DESCRIPTION Viike 


RECEIVER ASSEMBLIES 


Cap—Grid contact cap—Package of 5 .. 
Capacitor—Adjustable capacitor—(C12). 
Capacitor—50 Mmfd.—(C21) 
Capacitor—80 Mmfd.—(C15) 
Capacitor—115 Mmfd.—(C16, C17, C19, 
C20) 

Capacitor—150 Mmfd.—(C23) 
Capacitor—265 Mmfd.—(C11, C46, C47) 
Capacitor—265 Mmfd.—(C22) 
Capacitor—400 Mmfd.—(C27) 
Capacitor—1,000 Mmfd.—(C35, 


Capacitor—1,400 Mmfd.—(C6) 
Capacitor—2,200 Mmfd.—(C7) 
Capacitor—.007 Mfd.—(C38, C40) 
Capacitor—.005 Mfd.—(C31) 
Capacitor—.01 Mfd—(C3, C28) 
Capacitor—.015 Mfd.—(C24) 
Capacitor—.035 Mfd.—(C32) 
Capacitor—.05 Mfd—(C18) 
Capacitor—0.1 Mfd.—(C26) 
Capacitor—0.1 Mfd.—(C10) 
Capacitor—.25 Mfd.—(C39, C42) 
Capacitor—.25 Mfd.—(C30) 
Capacitor—0.5 Mfd.—(C41) 

Capacitor—8 Mfd.—(C34) 

Capacitor Pack—Comprising 2 sections 
each, .01 Mfd.—(C36, C37) 

Capacitor Pack—Comprising one 8 Mfd. 
and two 10 Mfd. sections—(C25, C29, 
C33) 

Coil—Antenna _ coil—(L3) 

Coil—Choke coil—(L14) 

Coil—Oscillator coil—(L6, L7) 

Coil—R. F. coil—(L4, L5) HS 

Condenser—3-gang variable tuning con- 
denser—(C4, C5, C8, C9, C13, C14)... 

Core—Adiustable core for I. F. trans- 
former Stock No. 12228 and No. 12229 

Coupling—Station selector flexible shaft 
coupling 


the condenser shaft. To correct such a condition, 
loosen the three screws holding the gear plate and ad- 
just the mesh of the gears to a position which gives 
smooth operation. Gear backlash is prevented by the 
small compression spring between the two large 
gears on the rotor shaft. 


Receiver Housing 


The screws holding the receiver chassis to the case 
must all be in place and tightly installed, inasmuch 
as they appreciably affect the ground resistance of 
the assembly and will consequently have a bearing 
on the amount of ignition noise received. 


Volume Control and Power Switch 


This adjustment is made by turning the small con- 
trol knob fully clockwise and then fully counter- 
clockwise. This places the friction clutch mechanism 
on the volume control in proper alignment. 


Stock 


No. DESCRIPTION 


Filter—Antenna filter—(L1, L2, C2).... 

Gear—Variable tuning condenser shaft 
drive gear (without tapped shaft).... 

Gear—Variable tuning condenser worm 
gear (use with No, 12221 only) 


Guide—Station selector shaft guide .... 

Pin—Contact pin for speaker leads— 
Package of 5 

Pin—Contact pin for tone control lead— 
Package of 5 

Reactor—Filter 
(113) 

Resistor—56 ohm—carbon type, 1% watt 
—(R21, R22)—Package of 5 

Resistor—470 ohm—insulated, 4% watt— 
(R2)—Package of 5 

Resistor—560 ohm—carbon type, 1 watt 
—(R19)—Package of 5 

Resistor—680 ohm—insulated, %4 watt— 
(R7)—Package of 5 

Resistor—5,600 ohm—carbon type, 2 watt 
—(R11) 

Resistor—10,000 ohm—insulated, % watt 
—(R12)—Package of 5 


Resistor—33,000 ohm—insulated, % watt 
—(R17)—Package of 5 
Resistor—47,000 ohm—carbon type, 1/10 
watt—(R8, R9)—Package of 5 
Resistor—47,000 ohm—carbon type, 
watt—(R5)—Package of 5 
Resistor—56,000 ohm—insulated, % watt 
—(R3)—Package of 5 
Resistor—120,000 ohm—insulated, %4 watt 
—(R15)—Package of 5 
Resistor—330,000 ohm—insulated, 
watt—(R18)—Package of 5 
Resistor—470,000 ohm—carbon type, 1/10 
watt—(R4, R6)—Package of 5 
Resistor—470,000 ohm—insulated, 4% watt 
—(R1)—Package of 5 
Resistor—1 megohm—insulated, % watt 
—(R16)—Package of 5 


reactor—iron core— 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS (Continued) 


List 


List Stock DESCRIPTION Price 


No. DESCRIPTION Price No. 


12509 | Button—Plug button for receiver housing | $0.16 
12444 | Cable—Shielded antenna cable, approx. 
8 in. long, complete with female section 
of uconnectOr. 405 pe. AUN Dae 98 
12473 | Cable—Shielded antenna lead-in cable, 
approx. 31 in. long, complete with 2 
male sections of connector .......... TEL2 


Resistor—1.5 megohm—insulated, ™%4 

watt—(R13, R14)—Package of 5... | $1.00 

3584 | Ring—Retaining ring for R. F. or oscil- 

lator coil—Package of 5............. 40 

5129 | Ring—Radiotron shield ring—Package of 
5 


3623 | Shield—R. F. or oscillator coil shield... .30 


12290 | Shield—Radiotron shield ............... 18 4288 | Cap—Male connector cap for “A” lead 
4786 | Socket—6-contact 6D6 or 42 Radiotron or antenna cable—Package of 10 ..... 36 
SOCK CE a Coan aN, eee, | Dee Are aes il 15 5025 | Capacitor—Generator capacitor ....... .40 
4787 | Socket—7-contact 6B7 Radiotron socket ELS 4293 | Capacitor—Ammeter capacitor ........ .60 
12227 | Socket—8-contact 6A8 or 6K7 Radiotron 11418 | Capacitor—.5 Mfd—(C43) ............ .50 
SOCKet.. O4tT ee a Ee eee i nee 18 4291 | Clip—“A” lead ammeter clip—Package 
12241 | Socket—Vibrator socket ............... 18 Of TOR Oto ete ih ee ee, See ear .70 
12226 | Stud—Variable tuning condenser mount- 12443 | Cover—Receiver housing top cover .__. 64 
ing stud assembly—Package of 4 .... He 12442 | Cover—Receiver housing bottom cover 
12228 | Transformer—First I. F. transformer— assembly's), cts Got eee ee .60 
(L8,.09)C16,°Ci7,"R4>R6) 60 ae 2.24 12247 | Fastener—Receiver housing top cover 
12364 | Transformer—Output transformer—(T2) 1.48 fastener—Package of 10 ............. .30 


12229 | Transformer—Second I. F. transformer 4286 | Ferrule—Antenna cable or “A” lead con- 


—(L10, Lii, C19, C20, C22,/R9). . = 2.02 nector ferrule and bushing—Package 
12231 | Transformer—Vibrator power  trans- OF TORE. SF Soke OO On Rete ee .38 
former =(DL ye Cie Cae ae 3.42 5023 | Fuse—“A” lead fuse—15 amp.—Package 
12236 | Vibrator—Vibrator complete .......... 4.55 OL NSye AT ae SER a aS eae .40 
12365 | Volume Control—(R10) ............... TZ 12449 | Grille—Speaker grille assembly .__.... 88 


12441 | Housing—Receiver housing complete .. 4.58 

CONTROL BOX AND FLEXIBLE 4290 | Insulator—Fuse connector insulator— 
SHAFT ASSEMBLIES Package:.of:/10.<cetn ac) ae ee 35 

12505 | Box—Control box complete—less flex- 4323 | Knob—Tone control knob—Package of 
ible shatter th ota ee at 6.35 Sa oscar Ge 5 cel ee eae eee ea = 70 

12578 | Dial—Station selector indicator dial 12445 | Lead—“A” lead (set end), approx. 8 in. 

(standard) (oat hh. Maine hs Pasian ae .50 long, complete with male section of 
12579 | Knob—Station selector (tuning) knob Connectors cee ee Sia ee .26 
(Standard)? = ue... te ee ee 28 12501 | Plate—Name plate and mounting screws .20 


12447 | Screw—Speaker mounting assembly— 
Comprising 1 screw, 1 nut, and 1 lock- 
washer to mount speaker in case— 
Package ; of:°4.2 (IRA HS. eee .26 
12252 | Screw—No. 8 self-tapping hex. head 
screw—used on receiver housing— 


12580 | Knob—Volume control knob (standard) .28 
11891 | Lamp—Control box dial lamp—Package 
Of 5.0 CANORA GRS be SORE Retr Aut! Wat, wc ees 65 


yt See Package.of 100A. ee ces yc eee .20 
12248 | Socket—3-contact socket and bracket as- 

sembly for reproducer cable ......... .20 
12502 | Socket—Pin socket and bracket assembly 


AP oe ; for tone control lead ................ 30 
Or ‘ 4284 |Spring—Antenna cable connector spring 
—Package of 10... S340) WA. ene 30 
12448 /Stud—Receiver mounting stud assembly 
—Comprising 1 stud, 1 washer, 1 lock- 
washer. ands1''rut, e445 9h oe eee .20 
5024 |Suppressor—Distributor suppressor .... 38 
i epee ua eg ea EN : 12249 |Tone Control—(R20) .................'\ | .88 
4285 |Washer—Antenna cable connector insu- 
Se clare ce el, MARR CT . lating washer—Package of 10 ........ 


The prices quoted above are subject to change without notice. 


SERVICE HINTS 


(1) How! when tuned to, or tuning in, a station is generally 
correctable by loosening the screws supporting gang tuning 
condenser to provide increased flexibility, 


First Edition 
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SUPPLEMENT TO 
RCA VICTOR MODELS 5M, 6M, and 6M2 
First Production (Serial Nos. below 200,000) 


On the first production receivers, two types of variable condensers 
are used. These condensers differ only in the method of mounting the 
drive gear. Stock Nos. 12221 and 12222 gears are used only with the tun- 
ing condenser not heving a tapped sheft. The gears for the condenser 
with a tapped shaft sre: 


List 

Stock No. Description Price 
13145 Gear--Variable tuning condenser shaft drive gear for 

use on tuning condenser with tapped shaft . .... e000 
13146 Gear--Variable tuning condenser worm--for use with 

Stee veemrouOck NOs olor ORLY <6. «6 6 eens 6 «65 
The following parts are additional to those listed for Models 
OM, 6M, and 6Me2: 

Control Box Assemblies 
13147 Gear--Pinion gear and slotted shaft assembly .... eno 
13452 ewiben=="On=o11 jmperatane Switch 6.2 «2 « 6 «6 ~60 
Miscellaneous Assemblies 

13006 Sleeve--Tuning or volume control flexible shaft sleeve 

Package of 2 e e e e ® e e e e e e e e e ° e e e e e ° sou 

Reproducer Assemblies (Model 6M2 only) 

11984 Connector--3-contact male connector for reproducer 

cable Stock No. 12525 e s e e e e e e ° s e s ° e ° ene 


Second Production Receivers (Serial Nos. 200,000 and above) employed a 
tuning drive mechanism with a tuning drive ratio of 16 tol. The follow- 
ing parts ere applicable to these receivers: 


ey 1 Condenser--3-gang variable tuning condenser (16 to l 

BWSR OY fh aah eke yeh aa Fe We Karin Raia Ne i Maan ae ie ca al a 4.85 
BCoV. Gear--Variable tuning condenser shaft drive gear for 

SCOR KI NORE OGY etre are Gere iat fe Fe lo, oe jc ae cee ee <0 
13373 Gear--Variable tuning condenser worm gear and mount- 

ing bracket for use with drive gear Stock No. 13372 . «65 
13414 Box--Control box complete less flexible shafts .... Sep se) 
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RCA VICTOR MODEL 5T 


Five-Tube, Two-Band, A-C, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
eeamcarad. broadcast’ (A). 0060.5 2s 540-1,820 kc. MEATIC Ar. PEOACCIet f(A eng res diesen dew cise Lee. son witesa cs 
600 kc. (osc.), 1,700 kc. (osc., ant.) 
Remeron IVE (I) 68s scswtensy sus ew 0 1,820-6,600 kc. AES LU TS” Weta Ob) Rens Peseta RRR ag None required 
LS ASSESSES Jo Se Spgs ed sill i a ag 460 kc. 
RADIOTRON COMPLEMENT (3) RCA-75....Second Det., A-F Amp. and A.V.C. 
RE GTS Piss caste slaie's ono 2 First Det.—Oscillator OL RUA Ds nts pices ake & e028 Audio Power Amplifier 
OF ETS 2) re Intermediate Amplifier PARC SEN toe ters ap hia ok weet biasete oa Full-Wave Rectifier 
GFR SR Die cet CR gr ranean GMC OPA ga a Mazda No. 46, 6.3 volts, 0.25 amperes 
Power Suppty RATINGS 
RM SEO Ae on lich RC eh Sake, shaw Wisi oy iy aia ARREST APA SS vo Vy 08 105-125 volts, 50-60 cycles, 80 watts 
i re ee Oa. Cally uialmato e's 6 i'w ough iv dW ole en 105-125 volts, 25-60 cycles, 80 watts 
EM niacin a whiny Cn Pinte We Meh Fue aw ate 8 . 100-130/140-160/195-250 volts, 40-60 cycles, 80 watts 
Power Output RATING LouDSPEAKER 
Rests ev ay oat wid wc 1 Saud GEE 2.0 watts Beton k series atine thes lesen ny Electrodynamic 
6 2S ei sles esis 2 < sudo Rt 4.5 watts Voice Coil Impedance....... 2.2 ohms at 400 cycles 


er Pe ei fe Be dre ca tiacei ee teat ie ie, do dea sic aid sida bd bias dns) aaa wv Gee 184 inches | 
a ately ES BS Se er a) ee ee en a OP 131% inches 
NE BE eee eer tS en A, eke tah ole kd 4 hassle ee Ls WOe apie done Cee ha eens 717, inches 
Re CIR St i kr ce, Ph gine © cw idles Midas ys ov SAG eek Aes ho wea eK 21 pounds 
IRE, Fee Need ore Pe asta e cle coke hed ao dss ko oR we ala Came Alp Rime A Salo de aha 26 pounds 
I IOS ty dic ep eben ies RG. S GES WRG ck Wee baled as 12 inches x 7 inches x 2!4 inches 
EE IRIN Ss OP DSc hen pea ane oven cane 4 i ES Ey AE, en a a a 74 inches 
Metering COONCLOIS... .. ve ene cea ess (1) Power Switch—Tone, (2) Tuning, (3) Volume, (4) Range Selector 
NE ARE OO ee re NI cy ie diem mduen sia ova oh dae ln Sven eias 10 to l 
General Features 

This receiver is of the superheterodyne type and The “Short wave” position of this extensive range 

has many distinctive features. Its design includes also includes channels assigned for police, amateur, 


magnetite core adjusted if transformers and wave 
trap, aural compensated volume control, tone control, 
resistance coupled audio system, phonograph terminal 


and aviation communication. Trimming adjustments 
are located at accessible points. Their number is 


board, band selective illumination of dial scales, and reduced to the least that is consistent with efh- 
an 8-inch dust-proof electrodynamic loudspeaker. cient operation. The tuning dial ratio of ten to one 

Tuning is continuous through the “Standard broad- permits ease of tuning, especially in the “Short wave 
cast” and “Short wave” bands (including 49 meters). band. 


Circuit Arrangement 


The first detector and oscillator functions are ac- this transformer to prevent signals of intermediate fre- 
complished in a single tube, an RCA-6A7. The in- quency (460 kc.) from being introduced into the 
put of this tube is coupled to the antenna through first stage as interference. The two-section gang con- 
a tuned transformer. A shunt (magnetite core ad- denser, which tunes the antenna transformer second: 
justed) wave trap is connected across the primary of ary and the heterodyne oscillator coil, has adjustable 
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Figure 1—Schematic Circuit Diagram 
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Figure 2—Chassis Wiring Diagram 
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trimmers for obtaining exact alignment. Each of 
these coils is tapped so that the range switch increases 
the range of tuning by decreasing the amount of in- 
ductance. 


The intermediate frequency stage is coupled to the 
RCA-6A7 and to the RCA-75 by means of tuned 
transformers. These transformers resonate with fixed 
capacitors and are adjusted by molded magnetite cores 
to tune to 460 kc. 


The modulated signal as obtained from the output 
of the i-f system is detected by one of the diodes of 
the RCA-75 tube. Audio frequency secured by this 
process is passed on to the control grid of this same 
tube for amplification before final reproduction. The 
d-c voltage, which results from detection of the signal, 
is used for automatic volume control. This voltage, 
which develops across resistor R7, is applied as auto- 
matic control grid bias to the first detector and if 
tubes through a suitable resistance filter. Minimum 


operating bias for the RCA-6A7 and RCA-6D6 tubes 


is developed across resistors R19 and R20 respectively. 


Manual volume control is effected by means of an 
acoustically tapered potentiometer connected as a 
variable coupling element between the output of the 
second detector and the first audio control grid. After 
amplification by the RCA-75, the audio signal is trans- 
mitted by resistance-capacitance coupling to the input 
of the RCA-42 power output stage, which, in turn, is 
transformer-coupled to the dynamic speaker. High- 
frequency tone control is provided by means of a 
shunt capacitor across the plate circuit of the output 
tube, which may be cut in or out of the circuit with 
a control switch S3. 


The power supply system consists of an RCA-80 
rectifier tube which is supplied from an efficiently de- 
signed power transformer and which works into a 
suitable filter. The various potentials required for the 
plate, screen, control grid, and cathode circuits are 
obtained from the output of the filter. The electro- 
dynamic loudspeaker field coil is used as a filter reactor. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation if such develops. The ratings 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


of the resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagrams. Identification titles, such as R3, L2, Cl, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, re- 
actors, and transformer windings are rated in terms 
of their d-c resistances only. Ratings of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are three alignment trimmers provided in 
the antenna transformer and oscillator coil tuned 
circuits. The if transformer adjustments are made 
by means of screws attached to molded magnetite 
cores. All of these circuits have been accurately ad- 
justed during manufacture and should remain prop- 
erly aligned unless affected by abnormal conditions or 
altered during servicing. Loss of sensitivity, improper 
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tone quality, and poor selectivity are the usual indi- 
cations of improper alignment. 

The correct performance of this receiver can only 
be obtained when the aligning has been done with 
adequate and reliable apparatus. The manufacturer 
of this receiver has available, for sale through its dis- 
tributors and dealers, a complete assortment of such 
service equipment as may be needed for the align- 
ment operation. 

A test oscillator, such as the RCA Stock No. 
9595, is required as a source of the specified align- 
ment frequencies. Visual indication of receiver out- 
put during the adjustment is necessary and should be 
accomplished by the use of an indicator such as the 
RCA Stock No. 4317 Neon Output Indicator. 

The procedure outlined below should be followed 
in adjusting the various trimmer capacitors and 
molded cores: 


I-F Core Adjustments 

The four adjustment screws (attached to molded 
magnetite cores) of the two if transformers (one on 
top and-one on bottom of each i-f transformer) are 
located as shown by figures 3 and 7. Each circuit 
must be aligned to a basic frequency of 460 ke. To 
do this, attach the output indicator across the loud- 
speaker voice coil or across the output transformer 
primary. 

Connect the output of the test oscillator to the con- 
trol grid of the RCA-6A7 through a .05 mfd. ca- 
pacitor. Connect the test oscillator ground terminal 
to the ground terminal of the receiver chassis. Range 
selector should be in “Short wave” position. Tune 
the oscillator to 460 kc. Advance the receiver volume 
control to its full-on position and adjust the receiver 
tuning control to a point, within its range, where no 
interference is encountered either from local broad- 
cast stations or from the heterodyne oscillator. In- 
crease the output of the test oscillator until a slight 
indication is present on the output indicator. Adjust 


the two magnetite core screws of the second i-f 
transformer to produce maximum (peak) indicated 
receiver output. Then, adjust the two magnetite core 
screws of the first if transformer for maximum 
(peak) receiver output as shown by the indicating 
device. During these adjustments, regulate the test 
oscillator output so that the indication is always as 
low as possible. By doing so, broadness of tuning due 
to a.v.c. action will be avoided. It is advisable to re- 
peat the adjustment of all if magnetite core screws to 
assure that the interaction between them has not dis- 
turbed the original adjustment. 


Wave-Trap Adjustment 

Attach the output of the test oscillator to the re- 
ceiver “Antenna” terminal through a 200 mmfd. 
(important) capacitor. The ground connections re- 
main connected together. Leave the test oscillator ad- 
justed to 460 ke. and range selector in “Short wave” 
position as before. Then adjust the wave-trap screw 
to the point which causes maximum suppression of 
the 460 ke. signal. 


R-F Trimmer Adjustments 
Calibrate the tuning dial by setting the pointer to 
a horizontal position (53 on “Standard broadcast” 
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scale) with the two-gang tuning condenser in full 
mesh. The output indicator should be left connected 
to the system. Connections for the test oscillator re- 
main the same as for “Wave-trap adjustment.” Adjust 
the test oscillator to 1,700 ke. and set the receiver 
tuning control to a dial reading of 1,700 kc. Leave 
the volume control of the receiver at its maximum 
position. Make sure that the range selector is at its 
broadcast position. Regulate the output of the test 
oscillator until a slight indication is perceptible at the 
receiver output. Then adjust the two trimmers, C6 
and C3, of the oscillator and antenna transformer 
coils (mounted on the variable condenser) so that 
each produces maximum (peak) receiver output. 
After this maximum has been accurately obtained, 
shift the test oscillator to 600 ke. Tune the receiver 
to pick up this signal, disregarding the dial reading at 
which it is best received. Then, adjust the receiver 
oscillator series trimmer, C8, simultaneously rocking 
the tuning control backward and forward through the 
signal until maximum receiver output results from 
these combined operations. The adjustment at 1,700 
kc. should then be repeated to correct for any change 
which may have been caused by the oscillator series 
trimmer adjustment. 


* OPEN CIRCUIT (LEAKAGE OF ELECTROLYTIC CONDENSERS ONLY) 


O VOLUME CONTROL AT “MINIMUM” POSITION 


Figure 4—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in full mesh— 
Volume control maximum 


Resistance Measurement 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and receiver chassis 
ground, on figure 4, have been carefully selected so as 
to facilitate a rapid continuity check of the circuits. The 
use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Chassis Wiring Diagram, 
figure 2, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within +20%. Variations in excess 
of this limit will usually be indicative of trouble in cir- 


cuit under test. Resistance values were measured with the 
Radiotrons in sockets; tuning condenser in full mesh, and 
volume control set at maximum except where otherwise 
noted. In all cases of measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connecting a 
d-c voltmeter of indicated polarity across the terminals of 
the device. 
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Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
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Figure 5--Universal Transformer 


methods of connecting a low-impedance pick-up, or 
the RCA Victor Models R-93, R-93-2, and R-93S 
phonographs are shown on the schematic diagram 
(figure 1). 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 


the usual manner with three narrow paper feelers 
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Figure 6—Loudspeaker Wiring 


after first removing the front paper dust cover. This 
may be removed either permanently by cutting it 
away with a sharp knife, or by softening its cement 
with a very light application of acetone using care 
not to allow the acetone to flow down into the air 
gap. The dust cover may be cemented back in place 
with ambroid upon completion of adjustment. 
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Figure 7—Radiotron Socket Voltages, Coil and Trimmer Locations 


Measured at 11% volts, 60-cycle supply—Tuned to approximately 1,000 kc. (“Standard broadcast”)— 
No signal being received—Volume control minimum 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circuit 
resistance. 

The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground on figure 7 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
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in-+-20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. These 
voltages were measured with receiver tuned to approxi 
mately 1,000 kc., no signal being received and volume 
control set at minimum. To duplicate the conditions under 
which the voltages were measured requires a 1,000 ohm- 
per-volt d-c meter, having ranges Onl OD OMe 5 Oueand 
500 volts. Use the nearest range above the voltage to be 
measured. A-C voltages were measured with a correspond- 
ing a-c meter. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


ae DESCRIPTION 


RECEIVER ASSEMBLIES 


Resistor—470,000 ohm, carbon type, 4 


watt—Package of 5 (R13)... ..0.000% 

Bushing — Variable condenser mounting Resistor—2.2 megohm, carbon type, 14 
bushing assembly—Package of 3...... watt—Package of 5 (R5)........00%- 
Button—Chassis plug button........... Resistor—Voltage divider resistor — Com- 


Cap—Grid contact cap—Package of 5... 


prising one 216 ohm, one 27 ohm and 
Capacitor—Adjustable capacitor (C8)... 


one 22 ohm sections (R16, R17, R18). 


Capacitor—12 Mmfd. (C5)............ Shield—Antenna coil shield............ 
Capacitor—56 Mmfd. (Cl)............ Shield—Dial lamp shield—Package of 5.. 
Capacitor—133 Mmfd. (C11, C15, C16, Shield—First I.F. transformer shield top. 


CUD sce eon ke 


Shield—First or second I.F. transformer 


Capacitor—180 Mmfd. (C18).......... shield ta cs sates Saat ale en ee 
Capacitor—220 Mmfd. (C21).......... Shield—Oscillator coil shield........... 
Capacitor—1,350 Mmfd. (C10)......... Shield—Second I.F. transformer shield top 
Capacitor—.005 Mfd. (C9, C25)....... Shield—6D6 Radiotron shield.......... 
Capacitor—.01 Mfd. (C19, C20, C22)... Shield—6A7 or 75 Radiotron shield..... 
Capacitor—.017 Mfd. (C26)........... Socket—4-contact rectifier Radiotron 
Capacitor—.1 Mfd. (C4, C12, C23, C30, SOCKER UA Reatard ag Cis ee 
37.9 GRP ge an ete Citar gat ee aT ER. Socket—6-contact 42, 75 and 6D6 Radio- 
Capacitor—.25 Mfd. (C13, C24)....... tron socket...... PP VG ee ee 
Capacitor—.25 Mfd. (C14)............ Socket—7-contact 6A7 Radiotron socket. 
Capacitor—10 Mfd. (C28)............. Socket—Dial lamp socket.............. 
Capacitor—18 Mfd. (C29)............. Spring—Retaining spring for core, Stock 
Coil—Antenna coil—less shield (L2, L3, Nos. 12006 and 12664—Package of 10 
LA EO) 2esoretnt cast eer sina ame Tone Control and Switch ($1, $3)...... 
Coil—Oscillator coil—less shield (L6, L7) Transformer—First I.F. transformer, com- 
Condenser—2-gang variable tuning con- plete;.(L8, LO,“ CITC yee. a eee 
denser? (CONC3s C667) eee Transformer—Power transformer, 115 volt, 
Connector—3-contact female speaker cable 60): cycle) CEL) Sarge ease se eee 
CONNECLOMN adel tecsteestele a ee ee Transformer—Power transformer, 115 volt, 
Core—Adjustable core and stud assembly Zoweycled (TL )i. pera te noah are 
for I.F. transformer, Stock Nos. 12652 ransformer—P ower transformer, 240- 
arid SL 2659S. cetera et tee ie 210-150-125-110 volts, 60-cycle (T1).. 
Core—Adjustable core and stud assembly Transformer—Second JI.F. transformer, 
for wave trap, Stock No. 12654...... complete (L10, L11, C16, C17, C18, 
Dial—Station selector dial............. RG. IR an csalietten ce cs See 
Drive—Variable condenser drive shaft and Tiap—-W ave trap (51) eco. cs ee 
PINIOB: SC cee paw ermneeyy oR as ten Volume: Controhe(R8)s-es:258. 5 sania 
Gear—Large gear located on variable con- 
denser shalt; 2 er ace ee REPRODUCER ASSEMBLIES 
Indicator—Station selector indicator..... Board—3-contact reproducer terminal 


Lamp—Dial lamp—Package of 5....... 


Mask—Dial light diffuser, complete with Bracket — Output transformer mounting 
red and green colored screen......... bracket cacusud vo cee eee ont 
POCO DO DG UI A OG C : Coil-—Field) coil" (L14)'ss4. 2) 2a een ee 
Coil—Neutralizing coil (L12).......... 
Cone—Reproducer cone and dust cap 
(L13) ins seks See eee 
Connector—3-contact male speaker cable 
CONMECEOE§ 27.12% < wi ot cio auetoreetel tee 
Reproducer, .completess <i1eeuis ie nee 
Transformer—Output transformer (T2). 
a 2 6 8 ais holes Washer—Spring washer to hold field coil 
securely—Package of 5...........2-. 


MISCELLANEOUS ASSEMBLIES 


Escutcheon—Station selector escutcheon 
igtoteratettel atte and crystal assembly................ 
 ooucs selector knob — Package 
Be ratte ciaiels OF DIL oct More seen teas Sara eee 
Knob—Tone control, volume control or 
Rehr range switch knob—Package of 5..... 
Screw—Chassis mounting screw No. 14x1 
ate la aes es ‘ in.—Package of <10).a/s) en Seren oe ae 
: Spring—Retaining spring for knob, Stock 

ee a oe Nos. 11347 and 12638—Package of 5. 


board. 1s oo ee ence ee 


oo ee ee eee ere ee 


oo eee eee eee eee os 


eee ee ere oeee 


eee esc o ree eee 


cee eee ee eeeoe 


Prices quoted above are subject to change without notice. 
First Edition 
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RCA VICTOR MODEL 5T4 
Five-Tube, Three-Band, A-C, Superheterodyne Receiver 


TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY OR WAVE-LENGTH RANGES 


Band “X” ... 145-350 kc (approx. 2,068-857 meters) 
Band “A” .. 525-1,550 ke (approx. 571-193 meters) 


RMN ee Se Sahin See 0 5.8-22 megacycles 
mmeremediate Erequencyy «sae osc ews sweets cae sees 
RADIOTRON COMPLEMENT 

ENO oes ee Ss First Det.—Oscillator 
Bee A-OD6 ie cen. ees Intermediate Amplifier 


(OE Sv 2M ape ag a a 


Power SuppLy RATINGS 


REIN SAR coi eee Ss x. op Siw eink No exis er 82 


Rating B 
Rating C 


Power Output RATING 


MEPL ee oe ihr be Re we ats lees 2.0 watts 
WERE See ey fcc Sin xe cai » wualls 4.5 watts 


Depth 
Weight (Net) 
Weight (Shipping) 
Chassis Base Dimensions 
Over-all Chassis Height 


ak Cea eee) ee el ai eee we elie ate) eas oe ee." bee ee.» & 


S98 0 ~ee)6 (06-6) 8 Se O01 SN 6 2 16 Rl ie 6). 8. 8) 6 1S He, oC Go © ee 88s 


Se ete h.e (OSU ety. @ ake) BAe, 0 JP 6 Cie a ae © S 6 wes € 8 ee SS Be ele & 


Pee, ON GVA) Sone 6 Oe wee eel eve ee) 8 6 6 we BS wy et elo. 0, 8, ©. s: 0. 2 6 ws 


Sw Ce So Oe swe CC eee ety = Se 6 we 8 a ee ee ee 8 ee ef ee 


Sele © 6 6) CLs 6) 8 S46 6 HW 86 Se 06 6 8 88 8 Bee ec oe 


Se .6) (a SS Lhe bee, a a See, Ca hee .0) w..00%6) we) € fe. < w @ 


OSes 6 66 oe 6 wd le ew we «6 6 we 8: ey 


Wie p) See e eC miiv “ewer @/eneee «8 mee ¢ (6 65 0) Be Vie Ok we ee 6 ce 8 O60 tw CS fee ere ee ew ee 6 8 8 ee 


ALIGNMENT FREQUENCIES 


Bondoc oo. koe (e6c.) 500 Ke -(sc,, det., ant.) 
Band “A” .. 600 ke (osc.), 1,500 ke (osc., det., ant.) 
[BE tN, SP ills eee aan ee oe ay 20,000 ke (osc., ant.) 
eS eRe Geen Ie En eR 460 kc 
(3) RCA-75 .. Second Det., A-F Amp. and A.V.C. 
EL) JB it A as ep Audio Power Amplifier 
bs et oie Se er co a Full Wave Rectifier 


Pie ne ward Mazda No. 46, 6.3 volts, 0.25 ampere 


Be ae yhoo, eae 105-125 volts, 50-60 cycles, 75 watts 
Nok SE DPR Gen ge te eee 105-125 volts, 25-50 cycles, 75 watts 
cde 100-125/200-250 volts, 50-60 cycles, 75 watts 


LOUDSPEAKER 
EE WN alee eee ek wt yO S's: «8 Electrodynamic 
Voice Coil Impedance ...... 2.2 ohms at 400 cycles 


2 inches 
4 inches 


enna Ge eet Rica R acd Sule sew gu @ 10; inches 
Sora ee Re aya Ae ON ar ST Ae ea 29 pounds 
PEE Boi ty, Cae alk, 1 Raper NRO ae en 34 pounds 
sh ares oeee ease) 1314 inches x 73/4 inches x 3 inches 


87/, inches 


Seperate Controls 3... sacasesiwsns (1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch-Tone 


Tuning Drive Ratio 


Oe D Fe 16. ie wy. 0n oO Tee @ 6 nels) Oe 0 OW i ee ee 


eR Sy ne Cee Gti, EP os, 10 to 1 and 50 tol 


General Features 


This receiver is of the superheterodyne type and 
has many distinctive features. Its design includes 
magnetite core adjusted if transformers and wave- 
trap, pre-selector stage on “A” and “X” bands, aural 
compensated volume control, tone control, resistance- 
coupled audio system, phonograph terminal board, 
and an 8-inch dust-proof electrodynamic loudspeaker. 

muning tange includes ‘the. “X," “A,” and “C™ 


bands. The “C” band of this extensive range in- 
cludes channels assigned for amateur, and interna- 
tional short-wave broadcast on 49, 31, 25, 19, 16 and 
13 meters. Trimming adjustments are located at ac- 
cessible points. Their number is reduced to the least 
that is consistent with efficient operation. The tuning 
dial ratio of 10 to 1, with a 50 to 1 vernier, permits 
ease of tuning, especially in the “C” band. 


Circuit Arrangement 


The first-detector and oscillator functions are ac- 
complished in a single tube, an RCA-6A7. The an- 
tenna is coupled to this tube through a tuned trans- 
former in the “C” band, while a pre-selector stage is 
employed on bands “X” and “A” prior to the usual 
tuned detector circuits. A magnetite core adjusted 


wave-trap is connected in series with the antenna to 
effectively prevent signals of intermediate frequency 
(460 kc) from being introduced into the detector 
stage as interference. A three-section gang con- 
denser tunes the antenna and detector transformer 
secondaries and the heterodyne oscillator coils. These 
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Figure 2—Chassis Wiring Diagram 
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coils are shunted by improved plunger-type, air- 
dielectric, adjustable trimming capacitors, for obtain- 
ing exact alignment. 

The intermediate frequency stage is coupled to the 
RCA-6A7 and to the RCA-75 by means of tuned 
transformers. These transformers resonate- with fixed 
capacitors and are adjusted by molded magnetite cores 
to tune to 460 kc. 

The modulated signal as obtained from the output 
of the if system is detected by one of the diodes of 
the RCA-75 tube. Audio frequency secured by this 
process is passed on to the control grid of this same 
tube for amplification before final reproduction. The 
d-c voltage, which results from detection of the signal, 
is used for automatic volume control. This voltage, 
which develops across resistor R13, is applied as auto- 


SERVICE 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation if such develops. The ratings 
of the resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagrams. Identification titles, such as Ll, Cl, Rl, 


“C"0SC.C23 
20,000K.c. ~~ 

“O" GET. Cte 5 
20,000 K.C. SSIES 


L'RYANT.C4 "A" OSC. L10 

7° 1500 K.c. 7 600 K.C. 

7 7 R'0SC.C25 / 7A” DET. C13 
4 Srwo00Kc. / /1500K.C. 


WAVE TRAP 
460K.C. LI Se 


“kK ANT. C6 
350 K.C. 


“x OSC. C29 
350K.C. 


Figure 3—Radiotron, Coil, and Trimmer Locations 


etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, re- 
actors, and transformer windings are rated in terms 
of their d-c resistances only. Ratings of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are ten alignment trimmers provided in the 
antenna transformer, detector, and oscillator coil 
tuned circuits. The if transformer, low-frequency 
oscillator, and wave-trap adjustments are made by 
means of screws attached to molded magnetite cores. 
All of these circuits have been accurately adjusted 
during manufacture and should remain properly 
aligned unless affected by abnormal conditions or 
altered during servicing. Loss of sensitivity, improper 
tone quality, and poor selectivity are the usual indi- 
cations of improper alignment. 

The correct performance of this receiver can only 
be obtained when the aligning has been done with 
adequate and reliable apparatus. The. manufacturer 
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matic control grid bias to the first-detector and i-f 
tubes through a suitable resistance filter. 

Manual volume control is effected by means of an 
acoustically tapered potentiometer connected as a 
variable coupling element between the output of the 
second detector and the first audio control grid. After 
amplification by the RCA-75, the audio signal is trans- 
mitted by resistance-capacitance coupling to the input 
of the RCA-42 power output stage, which, in turn, is 
transformer-coupled to the dynamic speaker. High- 
frequency tone control is provided by means of a 
shunt capacitor across the plate circuit of the output 
tube, which may be cut in or out of the circuit with 
a control switch S4. 

The power supply system consists of an RCA-80 
rectifier tube, power transformer, and filter. 


DATA 


of this receiver has available for sale, through its dis- 
tributors and dealers, a complete assortment of such 
service equipment as may be needed for the align- 
ment operation. 

A test oscillator, such as the RCA Stock No. 9595, 
is required as a source of the specified alignment fre- 
quencies. Visual indication of receiver output during 
the adjustment is necessary and should be accom- 
plished by the use of an indicator such as the RCA 
Stock No. 4317 Neon Output Indicator. 

The procedure outlined below should be followed 
in adjusting the various trimmer capacitors and 
molded cores: 


I-F Adjustments 


The four adjustment screws (attached to molded 
magnetite cores) of the two i-f transformers (one on 
top and one on bottom of each if transformer) are 
located as shown by figures 3 and 6. Each circuit 
must be aligned to a basic frequency of 460 kc. To 
do this, attach the output indicator across the loud- 
speaker voice coil. 

Connect the “Ant” output of the test oscillator to 
the control grid of the RCA-6A7 through a .001 mfd. 
capacitor. Connect the test oscillator “Gnd” terminal 
to the ground terminal of the receiver chassis. Tune 
the oscillator to 460 ke. Advance the receiver volume 
control to its full-on position and adjust the receiver 
tuning control to a point, within its range, where no 
interference is encountered from local broadcast sta- 
tions or from the local (heterodyne) oscillator. To 
eliminate signals from the local oscillator short stator 
of C17 to chassis-ground. Increase the output of the 
test oscillator until a slight indication is present on 
the output indicator. Adjust the two magnetite core 
screws of the second if transformer L16 and L15 to 
produce maximum (peak) indicated receiver output. 
Then adjust the two magnetite core screws L14 and 
L13 of the first if transformer for maximum (peak) 
receiver output as shown by the indicating device. 
During these adjustments, regulate the test oscillator. 
output so that the indication is always as low as pos- 
sible. By doing so, broadness of tuning due to a.v.c. 
action will be avoided. It is advisable to repeat the 
adjustment of all if magnetite core screws to assure 


that the interaction between them has not disturbed 
the original adjustment. Remove temporary jumper, 
stator C17 to chassis-ground if used. 


R-F Adjustments 


Calibrate the tuning dial by adjusting the scale 
pointer to the extreme right-hand end calibration 
mark, on any scale, while the three-gang tuning con- 
denser plates are in full mesh. 


Wave-Trap Adjustment 

Attach the “Ant” output of the test oscillator to 
the receiver “Al” terminal through a 200 mmfd. (im- 
portant) capacitor. The ground connections remain 
connected together. Leave the test oscillator adjusted 
to 460 kc. Adjust range selector to band “A” posi- 
tion. Then adjust the wave-trap screw to the point 
which causes maximum suppression (minimum out- 
put) of the 460 ke signal. 


*C” Band 

(a) Attach the “Ant” output of the test oscillator 
to the receiver “Al” terminal through a 300-ohm 
resistor, leaving the “Gnd” of the oscillator con- 
nected to the receiver chassis. 

Adjust range selector to band “C” position. Set 
receiver dial pointer to 20,000 kc (20 on scale). 
Tune test oscillator to 20,000 ke. Set oscillator 
trimmer C23 to minimum capacity (plunger full 
out), and detector trimmer C12 to maximum ca- 
pacity (plunger full in). Slowly push in oscil- 
lator trimmer C23 until maximum (peak) output 
is reached. Two peaks may be found. Adjust 


(b) 


C23 to the peak with minimum capacity (plunger 
near out) for maximum indication. Tighten 
lock nut. Slowly pull out plunger of detector 
trimmer C12 until maximum (peak) indicated 
output is reached while slightly rocking the gang 
tuning condenser back and forth through the sig- 
nal. Two peaks may be found with this circuit. 
The peak with maximum capacity (plunger near 
in) should be used. Tighten lock nut. 


“A” Band 


(c) Attach the “Ant” output of the test oscillator to 
the receiver “Al” terminal through a 200 
mmfd. capacitor, leaving the “Gnd” of the oscil- 
lator connected to the receiver chassis. Adjust 
range selector to band “A” position. Reduce 
output of test oscillator to a minimum. Tune 
the test oscillator to 600 ke and set receiver dial 
pointer to 600 kc (500 meters). Adjust output 
of test oscillator until a slight indication of out- 
put is visible. 

(d) Adjust the oscillator magnetite core screw L10 
(top of oscillator coil) so that maximum (peak) 
indicated output results. 

(e) Set receiver dial pointer to 1,500 kc (200 meters). 
Tune the test oscillator to 1,500 ke. Carefully 
adjust the oscillator, detector, and antenna trim- 
mers C25, C13 and C4 respectively so that each 
brings about maximum (peak) indicated output. 

(f) Tune the test oscillator to 600 ke. Adjust the 
receiver to pick up this signal disregarding the 
dial reading at which it is best received. Adjust 
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Figure 4—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in full mesh— 
Volume control maximum—Range selector in “A” position 


Resistance Measurements 


The resistance values shown between Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis-ground or other pertinent point 
on figure 4, permit a rapid continuity check of the 
circuits. The use of this diagram in conjunction with 
the Schematic Circuit Diagram, figure 1, and Wiring 
Diagram, figure 2, will permit the location of certain 
troubles which might otherwise be difficult to ascer- 
tain. Each value as specified should hold within 


164 


+ 20%. Variations in excess of this limit will 
usually be indicative of trouble in circuit under test. 
When measuring the resistance between points of 
the circuit and ground, it will be necessary to connect 
the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by 
connecting a d-c voltmeter of indicated polarity 
across the terminals of the device. 


oscillator magnetite core screw L10 (top of oscil- 
lator coil), simultaneously rocking the tuning 
control of the receiver backward and forward 
through the signal, until maximum (peak) out- 
put results from the combined operations. After 
completing this adjustment, the trimmers C25, 
C13 and C4 should be re-adjusted as in (e) to 
correct for any change in the oscillator high-fre- 
quency tuning which has been caused by the 
preceding adjustment. 


"*X" Band 


(g) Adjust receiver range selector to band “X” posi- 
tion and set receiver tuning control to a dial 
reading of 350 ke or 857.14 meters (19.75 on 
“C” scale). Tune test oscillator to 350 ke and 


Radiotron Cathode Current Readings 
Measured with Milliammeter Connected at Tube 
Socket Cathode Terminal under Conditions 
Similar to Those of Voltage Measurements 
(1) RCA-6A7—I1st Det.—Osc. 4 ma. 
(2) RCA-6D6—I. F. Amp. Zeina: 
(3) RCA-75—2nd Det., A.V.C. and A. F.. 0.23 ma. 
(4) RCA-42—Power Amp. 39 ma. 
(5) RCA-80—Rectifier ma.* 


(*Cannot be measured at socket) 


adjust oscillator, detector, and antenna trimmers 
C29, C15 and C6, respectively, for maximum in- 
dicated receiver output. 

(h) Set receiver to 175 ke or 1,714.28 meters (7.4 on 


“C” scale) and tune test oscillator to 175 ke. 
Adjust screw L11 for maximum indicated out- 
put, simultaneously rocking tuning control of 
the receiver backward and forward through the 
signal. 

(i) The adjustment of C29, C15 and C6 should now 
be repeated at 350 ke as described in (g) to 
compensate for any changes caused by the low- 
frequency adjustment L11. 


Loudspeaker 
Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
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1B-1.998 
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Figure 5—Loudspeaker Wiring 
light application of acetone, using care not to allow 
the acetone to flow down into the air gap. The dust 


cover may be cemented back in place with ambroid 
upon completion of adjustment. 
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Figure 6—Radiotron Socket Voltages, Coil and Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 ke or 300 meters “A” band— 
No signal being received—Volume control minimum 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some 
readings. The value shown in parentheses with 
asterisk (*) indicates operating conditions without 
voltmeter loading. The other value (generally 
lower) is the actual measured voltage and differs 
from the value shown in parentheses because of the 
additional loading of the voltmeter through the high 
series circuit resistance. 


The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals 
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to receiver chassis-ground on figure 6 will assist in 
locating cause of faulty operation. Each value as 
specified should hold within + 20% when the receiver 
is normally operative at.its rated line voltage. Varia- 
tions in excess of this limit will usually be indicative 
of trouble in the basic circuits. To duplicate the 
conditions under which the voltages were measured 
requires a 1,000-ohm-per-volt d-c meter, having ranges 
of 10, 50, 250, and 500 volts. Use the nearest range 
above the specified measured voltage. A-c voltages 
were measured with a corresponding a-c meter. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Board—Antenna and ground terminal 
board 
Board—Phonograph terminal board .... 
Bushing—Variable condenser mounting 
bushing assembly—Package of 3 
Cap—Grid contact cap—Package of 5 .. 
Capacitor—15 Mmfd. (C10, C14, C26).. 
Capacitor—27 Mmfd. (C7) 
Capacitor—33 Mmfd. (C39) 
Capacitor—82 Mmfd. (C19) 
Capacitor—115 Mmfd. (C28) 
Capacitor—120 Mmfd. (C43) 
Capacitor—120 Mmfd. (C21, C22, C36, 
C37) 
Capacitor—150 Mmfd. (C1) 
Capacitor—180 Mmfd. (C38) 
Capacitor—220 Mmfd. (C30) 
Capacitor—470 Mmfd. (C27) 
Capacitor—1,000 Mmfd. (C2, C3) 
Capacitor—3,600 Mmfd. (C18, C24) .... 
Capacitor—.005 Mfd. (C31) 
Capacitor—.005 Mfd. (C46) 
Capacitor—.007 Mfd. (C40) 
Capacitor—.01 Mfd. (C42) 
Capacitor—.01 Mfd. (C44) 
Capacitor—.015 Mfd. (C47) 
Capacitor—.025 Mfd. (C9) 
Capacitor—.05 Mfd. (C8) 
Capacitor—.05 Mfd. (C11) 
Capacitor—0.1 Mfd. (C20, C34, C35) ... 
Capacitor—0.25 Mfd. (C41) 
Capacitor—0.25 Mfd. (C33) 
Capacitor—0.5 Mfd. (C45) 
Capacitor—10 Mfd. (C48) 
Capacitor—18 Mfd. (C32, C49) 
Capacitor—Trimmer capacitor (C23) 
Capacitor—Trimmer capacitor (C12) 
Capacitor—Trimmer capacitor (C4, C6, 
C13, C15, C25, C29) 
Coil—Antenna coil and shield, X and A 
bands (L2, L3) 
Coil—Antenna coil, C band (L4, L5) .. 
Coil—Oscillator coil and shield, A and C 
bands (L7, L8, L9, L10) 
Coil—Oscillator coil and shield, X band 
(111) 
Coil—R. F. coil and shield, X 
bands (L6) 
Condenser—3-gang variable tuning con- 
denser (C5, C16, C17) 
Connector—3-contact female 
cable connector 
Connector—2-contact male connector for 
power cable, mounts on back of cab- 
inet 
Core—Adjustable core and 
I. F. transformer, Stock Nos. 12652 
and 12653 
Core—Adjustable core and stud for 
Stock No. 12798 
Core—Adjustable core and stud for 
Stock No. 13590 
Core—Adjustable core and stud for 
wave-trap, Stock No. 13592 
Dial—Station selector dial and mounting 
bracket assembly 
Drive—Vernier drive and pinion gear for 
variable condenser 
Indicator—Station 
pointer 
Lamp—Dial lamp—Package of 5 
Resistor—560 ohms, carbon type, 
watt—Package of 5 (R2) 
Resistor—10,000 ohms, carbon type, % 
watt—Package of 5 (R6, R7) 
Resistor—15,000 ohms, carbon type, 1/10 
watt—Package of 5 (R1) 
Resistor—18,000 ohms, carbon type, % 
watt—Package of 5 (R5) 
Resistor—33,000 ohms, carbon type, % 
watt—Package of 5 (R14) 
Resistor—39,000 ohms, carbon type, 2 
watts (R8) 
Resistor—56,000 ohms, carbon type, %4 
watt—Package of 5 (R4) 
Resistor—56,000 ohms, carbon type, 1/10 
watt—Package of 5 (R12) 
Resistor—68,000 ohms, carbon type, % 
watt—Package of 5 (R19) 
Resistor—82,000 ohms, carbon type, % 
watt—Package of 5 (R9) 


Resistor—100,000 ohms, carbon type, % 
watt—Package of 5 (R3, R15) 

Resistor—220,000 ohms, carbon type, 
1/10 watt—Package of 5 (R13) 

Resistor—270,000 ohms, insulated, % 
watt—Package of 5 (R17) : 

Resistor—390,000 ohms, carbon type, % 
watt—Package of 5 (R19) 

Resistor—2.2 meg., carbon type, % watt 
—Package of 5 (R10) 

Resistor—10 meg., insulated, % watt— 
Package of 5 (R11) 

Resistor—Voltage divider resistor, com- 
prising one 216-ohm, one 27-ohm and 
one 22-ohm sections (R20, R20, R22). 

Shield—First or second I. F. transformer 
shield 

Shield—First I. F. 


Shield—6A7 or 75 Radiotron shield .... 
Shield—42 Radiotron shield 
Shield—Chassis bottom shield and 
mounting foot assembly 
Shield—Coil shield for Stock Nos. 13587 
and 13588 
Shield—Coil shield for Stock No. 12798. 
Shield—Coil shield for Stock No. 13590. 
Socket—4-contact 80 Radiotron socket. . 
Socket—6-contact 6D6, 42 or 75 Radio- 
tron socket 
Socket—7-contact 6A7 Radiotron socket 
Socket—Dial lamp socket 
Spring—Retaining spring for core, Stock 
Nos. 12006, 12800, 12882, 12664— 
Package of 10 ‘i 
Switch—Range switch (S1, 82) 
Switch—Tone control and power switch 
($3, $4) 
Transformer—First I. F. transformer 
(GQAZULI4A C21 C22) 
Transformer—Power transformer, 
120 volts, 50-60 cycles (T1) 
Transformer—Power transformer, 
120 volts, 25-50 cycles (T1) 
Transformer—Power transformer, 
and 220 volts, 50-60 cycles (T1) 
Transformer—Second I. F. transformer 
(L15, L16, C86, C37, C38, R12, R13).. 
Re complete (L1, C2, C3, 
1 


REPRODUCER ASSEMBLIES 

Board—3-contact reproducer terminal 
board 

Bracket—Output transformer mounting 
bracket 

Coil—Field coil (L12) 

Coil—-Neutralizing coil (L17) 

Cone—Reproducer cone and dust cap 
(L118) 

Connector—3-contact male speaker cable 
connector 

Reproducer—Reproducer complete 

Transformer—Output transformer (T2) 

Washer—Spring washer to hold field 
coil securely—Package of 5 


MISCELLANEOUS ASSEMBLIES 

Connector—2-contact female power cord 
connector 

mea Ne: cord and connector assem- 
bly 

Escutcheon—Station selector escutcheon 
and crystal 

Knob—Large station selector knob— 
Package of 5 

Knob—Small (vernier) station selector 
knob—Package of 5 

Knob—Range switch knob—Package of 5 

Knob—Volume control or tone control 
and power switch knob—Package of 5 

Screw—Chassis mounting screw assem- 
bly, comprising one screw, one washer 
and one lockwasher—Package of 4 ... 

Spring—Retaining spring for knob, Stock 
Nos. 11347, 11582, 12700—Package of 5 

Spring—Retaining spring for knob, Stock 
No. 12699—Package of 10 


First Edition Prices quoted above are subject to change without notice. 


RCA VICTOR MODEL 5T5 


Five-Tube, Two-Band, A-C, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
Becangard broadcast’ (A) «...+..5.05 530-1,900 ke etatiadre WroaO Cnet (A isi aati Ra, cole o 908 no 
Beemer ewave, AC) one oa inne me 5,800-21,600 ke 600 ke (osc.), 1,700 ke (osc., ant.) 
POMOTE Wave: VALNiG saascptatoes 28 x6 «5 20,000 kc 
(a SPN po T RR SCTL PS Yee ee Ge Ce OR anieeeier een Rarer ne een ir ei nar ae 460 kc 
RADIOTRON COMPLEMENT (3) RCA-75 .. Second Det., A-F Amp. and A.V.C. 
IEA GAT, 20% wie how: b eyaerp ats First Det.—Oscillator C4 ROIPAPAD St, Bo, Sete ons Audio Power Amplifier 
Be OD6). 26.5 soa. Intermediate Amplifier CS) RIGA Fata arwiagakee 304% Full-Wave Rectifier 
AC ed SRA tea a ee Mazda No. 46, 6.3 volts, 0.25 ampere 
PowER Supply RATINGS 
a fet aes lt TOL oon e | Siping wh ko Wve ee Rie) s FED eG See 105-125 volts, 50-60 cycles, 75 watts 
MM Eg tite toi ds, Cer eare, hla ee yn IE e misisid Os wh 6 Ah ed.a D6, 2 dein ee 105-125 volts, 25-60 cycles, 75 watts 
RETR Stroh, CA ahs es Pee ee REED oF os Oe ia Bs Saw seh 100-125/200-250 volts, 50-60 cycles, 75 watts 
Power Output RATING LOUDSPEAKER 
ME SE ake ie hs es See Ee gon 2.0 watts Vie Aare hie euitaeevies wn ties Au Electrodynamic 
ROMP FONE Seo as Rai wc tala ale b Sle boa done ae 4.5 watts Voice Coil Impedance ....... 2.2 ohms at 400 cycles 


NS Ps Sag) RD Seer RU RS iat rari rene eS SA a 191/, inches 
ne ae We tn Re ha hate a vies car eWay Wiete Wid = 4 6S xd wha dD alee BS 8 aw wk ee 133 inches 
ee er staat nes in Oe a atin ain ade Se dey Sv ne Chee da ea ele oye ares 81/4, inches 
Se AON Mae ones 10s he bse s WU Ren Ke wee R ganda case AEE RM Sy eet ee nM eee > 24 pounds 
mM ot) een ae fon ot © ea ied os ndiee a eto eva 3h ws Ra ew es Reg awe eRe een een dee es 29 pounds 
NC Sy ave Re RAP 2 eg ae eee re arr eae 12 inches x 7 inches x 3 inches 
2 REESE CS Guin Ba 2 eG Nations oa hte re ea er Pre ree eee ee 73/4 inches 
Meccine Controls: ai. 2%. x saw os om sys (1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch—-Tone 
eatigte 3 VALS eieide Ae ag eee at ee ee ere 10 to 1 and 50 to 1 


General Features 


This receiver is of the superheterodyne type and wave” (C) position of this extensive range includes 
has many distinctive features. Its design includes channels assigned for amateur, and international 
magnetite core adjusted if transformers and wave- short-wave broadcast on 49, 31, 25, 19, 16 and 13 
trap, aural compensated volume control, tone control, meters. Trimming adjustments are located at acces- 
resistance-coupled audio system, phonograph terminal sible points. Their number is reduced to the least 
board, and an 8-inch dust-proof electrodynamic loud- that is consistent with efficient operation. The tuning 
speaker. dial ratio of 10 to 1, with a 50 to 1 vernier, per- 

Tuning range includes the “Standard broadcast” mits ease of tuning, especially in the “Short wave” 


(A) and “Short wave” (C)  bands.. The “Short band. 


Circuit Arrangement 


The first-detector and oscillator functions are ac- this transformer to prevent signals of intermediate fre- 
complished in a single tube, an RCA-6A7. The in- quency (460 kc) from being introduced into the 
put of this tube is coupled to the antenna through first stage as interference. A twovsection gang con- 
a tuned transformer. A shunt (magnetite core ad- denser tunes the antenna transformer secondary and 
justed) wave-trap is connected across the primary of the heterodyne oscillator coils. These coils are 
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shunted by improved plunger-type, air-dielectric, ad- 
justable trimming capacitors, for obtaining exact align- 
ment. 

The intermediate frequency stage is coupled to the 
RCA-6A7 and to the RCA-75 by means of tuned 
transformers. These transformers resonate with fixed 
capacitors and are adjusted by molded magnetite cores 
to tune to 460 kc. 

The modulated signal as obtained from the output 
of the if system is detected by one of the diodes of 
the RCA-75 tube. Audio frequency secured by this 
process is passed on to the control grid of this same 
tube for amplification before final reproduction. The 
d-c voltage, which results from detection of the signal, 
is used for automatic volume control. This voltage, 
which develops across resistor R6, is applied as auto 


matic control grid bias to the first-detector and i-f 
tubes through a suitable resistance filter. 

Manual volume control is effected by means of an 
acoustically tapered potentiometer connected as a 
variable coupling element between the output of the 
second detector and the first audio control grid. After 
amplification by the RCA-75, the audio signal is trans- 
mitted by resistance-capacitance coupling to the input 
of the RCA-42 power output stage, which, in turn, is 
transformer-coupled to the dynamic speaker. High- 
frequency tone control is provided by means of a 
shunt capacitor across the plate circuit of the output 
tube, which may be cut in or out of the circuit with 
a control switch $3. 

The power supply system consists of an RCA-80 
rectifier tube, power transformer, and filter. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation if such develops. The ratings 
of the resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagrams. Identification titles, such as by A Se Sa 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. 
actors, and transformer windings are rated in terms 
of their d-c resistances only. Ratings of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are five alignment trimmers provided in the 
antenna transformer and oscillator coil tuned circuits. 
The if transformer and wave-trap adjustments are 
made by means of screws attached to molded magne- 
tite cores. All of these circuits have been accurately 
adjusted during manufacture and should remain prop- 
erly aligned unless affected by abnormal conditions or 
altered during servicing. Loss of sensitivity, improper 
tone quality, and poor selectivity are the usual indi- 
cations of improper alignment. 

The correct performance of this receiver can only 
be obtained when the aligning has been done with 
adequate and reliable apparatus. The manufacturer 
of this receiver has available for sale, through its dis- 


The coils, re- 
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tributors and dealers, a complete assortment of such 
service equipment as may be needed for the align- 
ment operation. 

A test oscillator, such as the RCA Stock No. 9595, 
is required as a source of the specified alignment fre- 
quencies. Visual indication of receiver output during 
the adjustment is necessary and should be accom- 
plished by the use of an indicator such as the RCA 
Stock No. 4317 Neon Output Indicator. 

The procedure outlined below should be followed 
in adjusting the various trimmer capacitors and 
molded cores: 


I-F Adjustments 


The four adjustment screws (attached to molded 
magnetite cores) of the two if transformers (one on 
top and one on bottom of each i-f transformer) are 
located as shown by figures 3 and 6. Each circuit 
must be aligned to a basic frequency of 460 kc. To 
do this, attach the output indicator across the loud- 
speaker voice coil. 

Connect the output of the test oscillator to the con- 
trol grid of the RCA-6A7 through a .001 mfd. ca- 
pacitor. Connect the test oscillator “Gnd” terminal 
to the ground terminal of the receiver chassis. Tune 
the oscillator to 460 ke. Advance the receiver volume 
control to its full-on position and adjust the receiver 
tuning control to a point, within its range, where no 
interference is encountered from local broadcast sta- 
tions or from the local (heterodyne) oscillator. To 
eliminate signals from the local oscillator short stator 
of C6 to chassis-ground. Increase the output of the 
test oscillator until a slight indication is present on 
the output indicator. Adjust the two magnetite core 
screws of the second i-f transformer L13 and L12 to 
produce maximum (peak) indicated receiver output. 
Then adjust the two magnetite core screws L11 and 
L10 of the first i-f transformer for maximum (peak) 
receiver output as shown by the indicating device. 
During these adjustments, regulate the test oscillator 
output so that the indication is always as low as pos- 
sible. By doing so, broadness of tuning due to a.v.c. 
action will be avoided. It is advisable to repeat the 


adjustment of all i-f magnetite core screws to assure 
that the interaction between them has not disturbed 
the original adjustment. 


R-F Adjustments 


Calibrate the tuning dial by adjusting the scale 
pointer to the extreme end calibration mark (beyond 
55 on dial) while the two-gang tuning condenser 
plates are in full mesh. 


Wave-Trap Adjustment 

Attach the output of the test oscillator to the re- 
ceiver “Antenna” terminal through a 200 mmfd. 
(important) capacitor. The ground connections re- 
main connected together. Leave the test oscillator 
tuned to 460 ke. Adjust range selector to “Short 
wave” (C) position. Then adjust the wave-trap 
screw to the point which causes maximum suppression 
(minimum received) of the 460 ke signal. 


“Standard Broadcast’’ Band 


(a) Adjust range selector to “Standard broadcast” 
(A) position. Reduce output of test oscillator 
toa minimum. Tune the test oscillator to 600 ke 
and set receiver dial pointer to 600 ke. Adjust 
output of test oscillator until a slight indication 
of output is visible. 


(b) Adjust the oscillator magnetite core screw L8 
(top of oscillator coil) so that maximum (peak) 
indicated output results. 

(c) Set receiver dial pointer to 1,700 kc. Tune the 
test oscillator to 1,700 kc. Carefully adjust the 
oscillator and antenna trimmers C25 and C4 re- 
spectively so that each brings about maximum 
(peak) indicated output. 

(d) Tune the test oscillator to 600 ke. Adjust the 
receiver to pick up this signal disregarding the 
dial reading at which it is best received. Adjust 
oscillator magnetite core screw L8 (top of oscil- 
lator coil) for maximum (peak) output while 
rocking gang tuning condenser. After complet- 
ing this adjustment, the trimmers C25 and C4 
should be re-adjusted as in (c) to correct for any 
change in the oscillator high-frequency tuning 
which has been caused by the preceding adjust- 
ment. 


''Short-Wave"’ Band 

(e) Connect the “Ant.” output of the test oscillator 
to the “Antenna” terminal through a 300-ohm 
resistor, leaving the “Gnd.” of the oscillator con- 
nected to the receiver chassis. 

(f) Adjust range selector to its “Short wave” (C) 
position. Set receiver dial pointer to 20,000 kc. 
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Figure 4—Resistance Diagram 
Power supply disconnected—Radiotrons in sockets—Tuning condenser in full mesh— 
Volume control maximum 


Resistance Measurements 


The resistance values shown between Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis-ground or other pertinent point 
on figure 4, permit a rapid continuity check of the 
circuits. The use of this diagram in conjunction with 
the Schematic, Circuit Diagram, figure 1, and Wiring 
Diagram, figure 2, will permit the location of certain 
troubles which might otherwise be difficult to ascer- 
tain. Each value as specified should hold within 


+ 20%. Variations in excess of this limit will 
usually be indicative of trouble in circuit under test. 
When measuring the resistance between points of 
the circuit and ground, it will be necessary to connect 
the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by 
connecting a d-c voltmeter of indicated polarity 
across the terminals of the device. 


> a 


Tune test oscillator to 20,000 ke. Set oscillator 
trimmer C26 to minimum capacity (plunger full 
out), and antenna trimmer C3 to maximum Ca- 
pacity (plunger full in). Slowly push in oscil- 
lator trimmer C26 until maximum (peak) output 
is reached. Two peaks may be found. Adjust 
C26 to the peak with minimum capacity (plunger 
near out) for maximum indication. Tighten 
lock nut. Slowly pull out plunger of antenna 
trimmer C3 until maximum (peak) indicated out- 


Radiotron Plate Current Readings 


Measured with Milliammeter Connected at Tube 


Socket Plate Terminals Under Conditions Similar 
to Those of Voltage Measurements 


Gy RCA-6A/—Ist: Det.—Ose. snk veces 11.0 ma. 
(mi CA-6D6—I. FF. Amps . oc iuc cele 10.0 ma. 
(3) RCA-75—2nd Det., A.V:C. and-’A. F... 0.22 ma. 
(4) RCA-42—Power Amp: ...5..0c...... 42.0 ma. 
iO)arCA-80—=Rectifiers 27). se aes — 


put is reached while slightly rocking the gang 
tuning condenser back and forth through the sig- 
nal. Two peaks may be found with this circuit. 
The peak with maximum capacity (plunger near 
in) should be used. Tighten lock nut. 
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Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
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Figure 5—Loudspeaker Wiring 


light application of acetone, using care not to allow 
the acetone to flow down into the air gap. The dust 
cover may be cemented back in place with ambroid 
upon completion of adjustment. 


VOLUME CONTROL 
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P-72983-0 


Figure 6—Radiotron Socket Voltages, Coil and Trimmer Locations. 


Measured at 115 volts, 60-cycle supply—Tuned to 


approximately 1,000 kc (“Standard broadcast”)— 


No signal being received—Volume control minimum 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The value shown in parentheses with asterisk (*) 
indicates operating conditions without voltmeter loading. 
The other value (generally lower) is the actual measured 
voltage and differs from the value shown in parentheses 
because of the additional loading of the voltmeter 
through the high series circuit resistance. 


The voltage values indicated from the Radiotron 


socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground on figure 6 will assist in 


locating cause of faulty operation. Each value as 
specified should hold within + 20% when the receiver 
is normally operative at its rated line voltage. Varia- 
tions in excess of this limit will usually be indicative 
of trouble in the basic circuits. To duplicate the 
conditions under which the voltages were measured 
requires a 1,000-ohm-per-volt d-c meter, having ranges 
of 10, 50, 250, and 500 volts. Use the nearest range 
above the specified measured voltage. A-c voltages 
were measured with a corresponding a-c meter. 
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First Edition. 


REPLACEMENT PARTS 


RECEIVER ASSEMBLIES 

Board—Antenna and ground terminal 
board 

Board—Phonograph terminal board ... 

Bushing—Variable condenser mounting 
bushing assembly—Package of 3 .... 

Cap—Grid contact cap—Package Ofsiee 

Capacitor—Adjustable trimmer (C3, C4, 
@25) 

Capacitor—Adjustable trimmer (C26) . 

Capacitor—5.6 Mmfd. (C24) 

Capacitor—56 Mmfd. (C2) 

Capacitor—56 Mmfd. (C11) 

Capacitor—82 Mmfd. (C7) 

Capacitor—120 Mmfd. (C19) 

Capacitor—120 Mmfd. (C10, C13, C14).. 

Capacitor—180 Mmfd. (C15) 

Capacitor—450 Mmfd. (C28) 

Capacitor—3,600 Mmfd. (C27, C29) . 

Capacitor—.005 Mfd. (C23) 

Capacitor—.007 Mfd. (C16) 

Capacitor—.015 Mfd. (C22) 

Capacitor—.01 Mfd. (C17, C20, C30) ... 

Capacitor—0.25 Mfd. (C18) 

Capacitor—0.25 Mfd. (C32) 

Capacitor—0.1 Mfd. (C5, C9, C12, C21, 
C33) 

Capacitor—10 Mfd. (C34) 

Capacitor—18 Mfd. (C31, C35) 

Coil—Antenna coil and shield (L2, L3, 
L4, L5) 

Coil—Oscillator coil and shield (L6, L7, 
L8, L9) 

Condenser—2-gang variable tuning con- 
denser (C6, C8) 

Connector—3-contact female connector 
for speaker cable 

Core—Adjustable core and 
Stock Nos. 12653 and 12801 

Core—Adjustable core and stud for 
Stock No. 12654 

Dial—Station selector dial 

Drive—Vernier drive for variable con- 
denser 

Indicator—Station selector indicator 
pointer 

Lamp—Dial lamp, 6.3 volts—Package of 
5 


Resistor—Voltage divider comprising 
one 216-ohm, one 27-ohm and one 22- 
ohm sections (R15, R16, R17) 

Resistor—270 ohms, carbon type, % watt 
watt—Package of 5 (R2) 

Resistor—330 ohms, carbon type, %4 watt 
—Package of 5 (R4) 

Resistor—15,000 ohms, carbon type, %4 
watt—Package of 5 (R13) 

Resistor—27,000 ohms, carbon type, 
watt—Package of 5 (R14) 

Resistor—33,000 ohms, carbon type, % 
watt—Package of 5 (R7) 

Resistor—56,000 ohms, carbon type, 
watt—Package of 5 (R1) 

Resistor—56,000 ohms, carbon type, 1/10 
watt—Package of 5 (R5) 

Resistor—82,000 ohms, carbon type, 
watt—Package of 5 (R12) 

Resistor—100,000 ohms, carbon type, YY 
watt—Package of 5 (R9) 

Resistor—220,000 ohms, carbon type, 
1/10 watt—Package of 5 (R6) 


Insist on genuine factory tested paris, which are readily identified and may be purchased from authorized dealers. 


Resistor—270,000 ohms, carbon type, %4 
watt—Package of 5 (R10) 
Resistor—390,000 ohms, carbon type, %4 
watt—Package of 5 (R11) 
Resistor—2.2 meg., carbon type, % watt 
—Package of 5 (R3) 
Shield—Antenna coil shield 
Shield—Chassis end shield and rubber 
mounting foot assembly—Package of 2 
Shield—First I. F. transformer shield pi 
Shield—I. F. transformer shield 
Shield—Oscillator coil shield 


top 
Shield—6A7 or 75 Radiotron shield .... 
Shield—6D6 Radiotron shield 
Socket—4-contact 80 Radiotron socket. . 
Socket—6-contact 6D6, 42 or 75 Radio- 
tron socket 
Socket—7-contact 6A7 Radiotron socket 
Socket—Dial lamp socket 
Spring—Retaining spring for Stock Nos. 
12006 and 12664—Package of 10 
Switch—Range switch (S2) 
Switch—Tone control and power switch 
($1, $3) 
Transformer—First I. F. transformer 
complete (L10, L11, C10, C11) 
Transformer—Second I. F. transformer 
complete (L12, L13, C13, C14, C15, 
R5, R6) 
Transformer—Power transformer, 
125 volts, 50-60 cycles (T1) 
Transformer—Power transformer, 
125 volts, 25-60 cycles (T1) 
Transformer—Power transformer, 
and 220 volts, 50-60 cycles (T1) 
Trap—Wave-trap complete (L1) 
Volume control (R8) 


REPRODUCER ASSEMBLIES 


Board—3-contact reproducer' terminal 
board 
Bracket—Output transformer mounting 
bracket 
Coil—Field coil (L16) 
Coil—Neutralizing coil (L14) 
Cone—Reproducer cone and dust cap 
(L15) 
Connector—3-contact 
cable connector 
Reproducer—Complete 
Transformer—Output transformer (T2) 
Washer—Spring washer to hold field coil 
securely—Package of 5 


MISCELLANEOUS ASSEMBLIES 


Crystal—Station selector escutcheon and 
crystal 

Knob—Large station selector knob— 
Package of 5 

Knob—Small (vernier) station selector 
knob—Package of 5 

Knob—Volume control, tone control or 
range switch knob—Package of 5 .... 

Screw—Chassis mounting screw and 
washer assembly—Package of 4 

Spring—Retaining spring for 
Stock No. 12699—Package of 10 

Spring—Retaining spring for 
Stock Nos. 11347 and 12700—Package 


Prices quoted above are subject to change without notice. 


RCA VICTOR MODEL 5U 
Five-Tube, Two-Band, A-C, Radio—Phonograph 


TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


Standard broadcast” (A) ......-... 530-1,900 ke 
moremc mare (CG) bn cats oe ne a 5,800-21,600 kc 
CCH ALE  PECUUCIOY sre ui iy 4 oi nile aces civ ob hs hi. 4 


RADIOTRON COMPLEMENT 


5 5 Gy 27g Wee aa First Det.—Oscillator 
BEN OA GIO. ond ibis eps Intermediate Amplifier 


LTH hi er RIG i ES Se eee ca 


Power Suppty RATINGS 
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POWER Output 
CS SO TUN ee a a 2.0 watts 
OU Gre! Ce oc oS ONG once ace es 4.5 watts 


Rt Gl eee ME uk figs sek Manual 


ALIGNMENT FREQUENCIES 


tamara proaueaste (21) sil.) > pase as aby 8) es whales 
600 ke (osc.), 1,700 ke (osc., ant.) 
ER COTEVE INE) 19 Selrick pss a ck 20,000 kc 
Boers eee Ea Me 2 La ok Dink g 460 ke 
(3) RCA-75 .. Second Det., A-F Amp. and A.V.C. 
C2) fe 7 yee ee Audio Power Amplifier 
PRS 80 axe eas Goin ass Full-Wave Rectifier 
Se Say aan ee Mazda No. 46, 6.3 voits, 0.25 ampere 
Set Nesred Pera 105-125 volts, 60 cycles, 80 watts 
Paste ee teial wis nage ae a 105-125 volts, 50 cycles, 80 watts 
ee 105-125 volts, 25 cycles, 80 watts 
Pham ae 105-125/200-250 volts, 60 cycles, 80 watts 
See Se oe 105-125/200-250 volts, 50 cycles, 80 watts 
LOUDSPEAKER 
BB SSE Me ht, Meso Tera air RL A ow 6-5 Electrodynamic 
Impedance: (vice. ies es 2.2 ohms at 400 cycles 
LUPO Siok Pick iy eos aa ea < Low-impedance magnetic 
Pickup Impedance: .3...%.. 96 ohms at 1,000 cycles 


Mechanical Specifications 
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Sara ws Wce sy ON eye! le) © ‘9! 'e Lwliplis, «ies eite, m9) 6) \e)(e) (e 8 (ee 0.6.8 


Ry ah oie ine) (eae fe, @ulalepie) 6) fee «whee @ ley le) (Sim (8) 8 a: (8 se) Ce! (6: (a6 18) @) 6) iW 
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pele) s) (arte else ie (eteyiet om) S248) eee (eAND UR ney .w Out! Oe 6” 6) e/a) 3) eo 
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163/, inches 
1414 inches 
44 pounds 
56 pounds 
12 inches x 7 inches x 3 inches 
73/4, inches 


Operating Control .. (1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch-Tone, (5) Radio—Phono 


Pertenece Ratios. «vi. ee atin nse Perec 


Moist tesce) B16) ape eo 18K67 0) (ay oe) CLM Ne @ Suen (616, *. S216) 7e. © Lele 
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General Features 


The Model 5U combination instrument consists of 
a fivetube radio receiver and a manually-operated 
phonograph combined in one cabinet. Its design in- 
cludes magnetite core adjusted i-f transformers and 
wave-trap, aural compensated volume control, tone 
control, resistance-coupled audio system, synchronous 


phonograph motor, and an 8-inch dust-proof electro- 
dynamic loudspeaker. 

Tuning range includes the “Standard broadcast” 
(A) and “Short wave” (C) bands. The “Short 
wave” (C) position of this extensive range includes 
channels assigned for amateur, and _ international 
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Figure 1—Schematic Circmt Diagram 
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Figure 2—Chassis Wiring Diagram 
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short-wave broadcast on 49, 31, 25, 19, 16 and 13 
meters. Trimming adjustments are located at acces- 
sible points. Their number is reduced to the least 


that is consistent with efficient operation. The tuning 


dial ratio of 10 to 1, with a 50 to 1 vernier, permits 
ease of tuning, especially in the “Short wave” band. 


Circuit Arrangement 


The first-detector and oscillator functions are ac- 
complished in a single tube, an RCA-6A7. The in- 
put of this tube is coupled to the antenna through 
a tuned transformer. A shunt (magnetite core ad- 
justed) wave-trap is connected across the primary of 
this transformer to prevent signals of intermediate fre- 
quency (460 kc) from being introduced into the 
first stage as interference. A two-section gang con- 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


denser tunes the antenna transformer secondary and 
the heterodyne oscillator coils. These coils are 
shunted by improved plunger-type, air-dielectric, ad- 
justable trimming capacitors, for obtaining exact align- 
ment. 

The intermediate frequency stage is coupled to the 
RCA-6A7 and to the RCA-75 by means of tuned 
transformers. These transformers resonate with fixed 
capacitors and are adjusted by molded magnetite cores 
to tune to 460 kc. 

The modulated signal as obtained from the output 
of the i-f system is detected by one of the diodes of 
the RCA-75 tube. Audio frequency secured by this 
process is passed on to the control grid of this same 
tube for amplification before final reproduction. The 
d-c voltage, which results from detection of the signal, 
is used for automatic volume control. This voltage, 


SERVICE 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation if such develops. The ratings 
of the resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagrams. Identification titles, such as L1, C2, Rl, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, re- 
actors, and transformer windings are rated in terms 
of their d-c resistances only. Ratings of less than one 
ohm are generally omitted. 


k75 


which develops across resistor R6, is applied as auto- 
matic control grid bias to the first-detector and if 
tubes through a suitable resistance filter. 

A radio-phono switch $10 is provided to connect 
either the output of the second detector, or the out- 
put of the phonograph input transformer, to the first 
audio control grid through the coupling capacitor C17 
and the acoustically-tapered potentiometer R8. Ca- 
pacitor C51 is used to bypass any audio components 
in the second detector when S10 is thrown to “*Phono- 
graph” position. Transformer T10 serves to boost 
the electrical impulses generated in the phonograph 
pickup coil L50. A compensation filter is placed in 
shunt with the output of T10 to correct the frequency 
response of the reproducing system so as to com- 
pensate for phonograph recording characteristics. 
After amplification by the RCA-75, the audio signal 
is transmitted by resistance-capacitance coupling to 
the input of the RCA-42 power output stage, which, 
in turn, is transformer-coupled to the dynamic 
speaker. High-frequency tone control is provided by 
means of a shunt capacitor across the plate circuit of 
the output tube, which may be cut in or out of the 
circuit with a control switch S3. 

The power supply system consists of an RCA-80 
rectifier tube, power transformer, and filter. 

The phonograph mechanism is of the manually 
operated type, having a synchronous motor which 
rotates the turntable at a speed of 78 r.pm. The 
10-inch turntable will accommodate either the 10-inch 
or 12-inch phonograph records. The pickup mech- 
anism and tone arm are combined as one unit. The 
instrument may be purchased with any one of five 
ratings as specified under Electrical Specifications. 
It is important that a machine of any particular rat- 
ing be operated at the frequency and voltage for 
which it is rated. Attempts to operate at ratings 
other than specified for the particular instrument will 
result in improper reproduction from the phonograph 
and may result in damage to both the phonograph 
motor and radio receiver. 
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Alignment Procedure 


There are five alignment trimmers provided in the 
antenna transformer and oscillator coil tuned circuits. 
The i-f transformer and wave-trap adjustments are 
made by means of screws attached to molded magne- 
tite cores. All of these circuits have been accurately 
adjusted during manufacture and should remain prop- 
erly aligned unless affected by abnormal conditions or 
altered during servicing. Loss of sensitivity, improper 
tone quality, and poor selectivity are the usual indi 
cations of improper alignment. 


The correct performance of this receiver can only 
be obtained when the aligning has been done with 
adequate and reliable apparatus. The manufacturer 
of this receiver has available for sale, through its dis- 
tributors and dealers, a complete assortment of. such 
service equipment as may be needed for the align- 
ment operation. 

A test oscillator, such as the RCA Stock No. 9595, 
is required as a source of the specified alignment fre- 
quencies. Visual indication of receiver output during 
the adjustment is necessary and should be accom- 
plished by the use of an indicator such as the RCA 
Stock No. 4317 Neon Output Indicator. 

During alignment, the Radio—Phono control should 
be thrown to “Radio” position. The procedure out- 
lined below should be followed in adjusting the vari- 
ous trimmer capacitors and molded cores: 


I-F Adjustments 


The four adjustment screws (attached to molded 
magnetite cores) of the two if transformers (one on 
top and one on bottom of each if transformer) are 
located as shown by figures 3 and 6. Each circuit 


must be aligned to a basic frequency of 460 ke. To 
do this, attach the output indicator across the loud- 
speaker voice coil. 

Connect the output of the test oscillator to the con- 
trol grid of the RCA-6A7 through a .001 mfd. ca- 
pacitor. Connect the test oscillator “Gnd” terminal 
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Figure 4—Loudspeaker Wiring 


to the ground terminal of the receiver chassis. Tune 
the oscillator to 460 kc. Advance the receiver volume 
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Figure 5—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in full mesh— 
Range selector “Standard broadcast’”—Radio—Phono ‘‘Radio”— 
Volume control maximum 


Resistance Measurements 


The resistance values shown between Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis-ground or other pertinent point 
on figure 5, permit a rapid continuity check of the 
circuits. The use of this diagram in conjunction with 
the Schematic Circuit Diagram, figure 1, and Wiring 
Diagram, figure 2, will permit the location of certain 
troubles which might otherwise be difficult to ascer- 
tain. Each value as specified should hold within 
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+ 20%. Variations in excess of this limit will 
usually be indicative of trouble in circuit under test. 
When measuring the resistance between points of 
the circuit and ground, it will be necessary to connect 
the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by 
connecting a d-c voltmeter of indicated polarity 
across the terminals of the device. 


oe et 


ee ed 


» bela 


control to its full-on position and adjust the receiver 
tuning control to a point, within its range, where no 
interference is encountered from local broadcast sta- 
tions or from the local (heterodyne) oscillator. To 
eliminate signals from the local oscillator short stator 
of C6 to chassis-ground. Increase the output of the 


test oscillator until a slight indication is present on 
the output indicator. Adjust the two magnetite core 
screws of the second i-f transformer L13 and L12 to 
produce maximum (peak) indicated receiver output. 


Radiotron Plate Current Readings 
Measured with Milliammeter Connected at Tube 
Socket Plate Terminals Under Conditions Similar 
to Those of Voltage Measurements 


yet CA-GA7—Ict Det—Ose: 4.2... <.. 11 ma. 
Crm CA-6D6—l Fo Amp..........:<2. 10 ma. 
(3) RCA-75—2nd Det., A.V.C. and A. F.. 0.22 ma. 
(4) RCA-42—Power Amp. ............. 42 ma. 


(yew CA-80—Rectifier ...........0..... 63 ma.* 
(*Cannot be measured at socket.) 


Then adjust the two magnetite core screws L11 and 
L10 of the first i-f transformer for maximum (peak) 
receiver output as shown by the indicating device. 
During these adjustments, regulate the test oscillator 
output so that the indication is always as low as pos- 
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sible. By doing so, broadness of tuning due to a.v.c. 
action will be avoided. It is advisable to repeat the 
adjustment of all if magnetite core screws to assure 
that the interaction between them has not disturbed 
the original adjustment. Remove temporary chassis- 
ground jumper from stator of C6. 


R-F Adjustments 


Calibrate the tuning dial by adjusting the scale 
pointer to the extreme end calibration mark (beyond 
55 on dial) while the two-gang tuning condenser 
plates are in full mesh. 


Wave-Trap Adjustment 

Attach the output of the test oscillator to the re- 
ceiver “Antenna” terminal through a 200 mmfd. 
(important) capacitor. The ground connections re- 
main connected together. Leave the test oscillator 
tuned to 460 kc. Adjust range selector to “Short 
wave” (C) position. Then adjust the wave-trap 
screw to the point which causes maximum suppression 
(minimum received) of the 460 ke signal. 


“Standard Broadcast’’ Band 

(a) Adjust range selector to “Standard broadcast” 
(A) position, Reduce output of test oscillator 
toa minimum. Tune the test oscillator to 600 ke 


———_ 
! 
| 
| 
| 
| 
1 
| 
' 
| 


-3v. _} 
EL 3vr] 


r 

| 

1 

| 

| 
166v. 

| 

i 

} 

| 

| 

| 

' 

! 

1 

i 

1 


©RCR MFG. Co. INC, 
P-72983-/ 


Figure 6—Radiotron Socket Voltages, Coil and Trimmer Locations. 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 ke 


(“Standard broadcast”) — 


Radio-Phono “Radio”—No signal being received —Volume control minimum 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The value shown in parentheses with asterisk Gay 
indicates operating conditions without voltmeter loading. 
The other value (generally lower) is the actual measured 
voltage and differs from the value shown in parentheses 
because of the additional loading of the voltmeter 
through the high series circuit resistance. 

The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground on figure 6 will assist in 


locating cause of faulty operation. Each value as 
specified should hold within ++ 20% when the receiver 
is normally operative at its rated line voltage. Varia- 
tions in excess of this limit will usually be indicative 
of trouble in the basic circuits. To duplicate the 
conditions under which the voltages were measured 
requires a 1,000-ohm-per-volt d-c meter, having ranges 
of 10, 50, 250, and 500 volts. Use the nearest range 
above the specified measured voltage. A-c voltages 
were measured with a corresponding a-c meter. 
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Figure 8—Assembly Wiring 


If hum occurs during phonograph reproduction, a Stock No. 12037 should be connected between terminals 3 and 4 of input transformer. 
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and set receiver dial pointer to 600 kc. Adjust 
output of test oscillator until a slight indication 
of output is visible. 

Adjust the oscillator magnetite core screw L8 
(top of oscillator coil) so that maximum (peak) 
indicated output results. 

(c) Set receiver dial pointer to 1,700 ke. Tune the 
test oscillator to 1,700 kc. Carefully adjust the 
oscillator and antenna trimmers C25 and C4 re- 
spectively so that each brings about maximum 
(peak) indicated output. 

Tune the test oscillator to 600 ke. Adjust the 
receiver to pick up this signal disregarding the 
dial reading at which it is best received. Adjust 
oscillator magnetite core screw L8 (top of oscil- 
lator coil) for maximum (peak) output while 
rocking gang tuning condenser. After complet- 
ing this adjustment, the trimmers C25 and C4 
should be readjusted as in (c) to correct for any 
change in the oscillator high-frequency tuning 
which has been caused by the preceding adjust- 
ment. 


“Short-Wave'’ Band 


(e) Connect the “Ant.” output of the test oscillator 
to the “Antenna” terminal through a 300-ohm 
resistor, leaving the “Gnd.” of the oscillator con- 
nected to the receiver chassis. 

Adjust range selector to its “Short wave” (C) 
position. Set receiver dial pointer to 20,000 ke. 
Tune test oscillator to 20,000 ke. Set oscillator 
trimmer C26 to minimum capacity (plunger full 
out), and antenna trimmer C3 to maximum ca- 
pacity (plunger full in). Slowly push in oscil- 
lator trimmer C26 until maximum (peak) output 
is reached. Two peaks may be found. Adjust 
C26 to the peak with minimum capacity (plunger 
near out) for maximum indication. Tighten 
lock nut. Slowly pull out plunger of antenna 
trimmer C3 until maximum (peak) indicated out- 
put is reached while slightly rocking the gang 
tuning condenser back and forth through the sig- 
nal. Two peaks may be found with this circuit. 
The peak with maximum capacity (plunger near 
in) should be used. Tighten lock nut. 


(b) 


(d) 


(f) 


Phonograph Mechanism 


The phonograph motor is of the synchronous type 
and designed to be simple and foolproof: Under 
normal operating conditions, service difficulties should 
be negligible. Occasionally, however, certain adjust- 
ments may be required. These adjustments are 
illustrated and explained in figure 7. 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to main- 
tain proper adjustment and to provide a limiting effect 
on the movement of the armature. The frequency 
response is substantially uniform over a wide range. 
Service operations which may be necessary on the 
pickup are as follows: 


170 


Centering Armature 


Refer to figure 9 showing the pickup inner struc- 
ture. The armature is shown in its proper relation to 
the magnet pole pieces, i. e., exactly centered. When- 
ever this centering adjustment has been disturbed it 
will be necessary to remove the pickup mechanism 
from the tone arm by removing the needle holding 
screw and the two mounting screws from the front 
of the tone arm, holding the pickup assembly to keep 
it from dropping. Unsolder the two leads from the 
lugs on the terminal board at the rear of the pickup. 
Insert a small rod or nail into the armature needle 
hole and replace the needle holding screw, tightening 
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© RCA MFG CO. Inc 


Figure 9—Details of Pickup 


DAMPING BLOCK 


it to hold the rod securely. If the armature clamping 
screws A and B have not been disturbed, screw C 
should be loosened which will permit the armature 
to be moved from side to side, the rod acting as a 
lever to perform this operation. The proper adjust- 
ment is obtained when the armature is moved to the 
extreme position on each side (the movement being 
limited by the armature striking the pole pieces) and 
then brought to the mid position between these two 
extremes. Screw C should then be tightened. The 
armature position should then be central between the 
pole pieces and at right angles to them. With a little 
practice, the correct adjustment of the armature will 
be obtained. The air gap between the pole pieces 
and the armature should be kept free from dust, fil- 
ings, and other foreign material which would obstruct 
the movement of the pickup armature. 


Damping Block 


The viscoloid damping block which is attached to 
the front end of the armature shank serves as a 
mechanical filter to eliminate undesirable resonances 
and to cause the frequency response to be uniform. 
Should it be necessary to replace this damping block, 
the pickup mechanism should be removed from the 
tone arm as explained above. Unsolder the pickup 
coil leads from the two lugs on the pickup terminal 
board and remove the terminal board mounting 
screw and the terminal board. Then remove screw 
D and the damping block from the pickup assem- 
bly. Make sure that the shaft of the armature 
which contacts the viscoloid is clean. Then insert the 
new damping block so that it occupies the same 
position as that of the original block, and is in correct 
vertical alignment with the armature. The hole in the 
block is somewhat smaller than the diameter of the 
armature in order to permit a snug fit. With the 


damping block properly aligned on the armature, 
screw D with its washer should then be replaced. 
Heat should be applied to the armature (viscoloid 
side) so that the damping block will fuse at the 
point of contact and become rigidly attached to the 
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Figure 10—Special Soldering-Iron Tip 


armature. A special-tip soldering iron, constructed 
as shown in figure 10, will be found very useful in 
performing this operation. The iron should be 
applied only long enough to slightly melt the block, 
causing a small bulge on both sides. 
Replacing Coil 

Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. Remove the pickup mechanism and terminal 
board as described above. Remove screws A and B 
and the magnet assembly. Remove the bakelite coil 
support (with coil attached) and insert the new coil 
support assembly in its place, after which replace the 
magnet assembly and center the armature as described 
above, then re-assemble the remainder of the unit. 
Only rosin core solder should be used for soldering 
the coil leads and pickup leads to the pickup terminal 


board. This same type of solder should be used when 
necessary for soldering the centering spring to the 
armature. 
Magnetizing 

Loss of magnetization will not usually occur when 
the pickup has received normal care because the mag- 
net and pole pieces are one unit and the magnetic 
circuit remains practically closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a-c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will 
be necessary to remagnetize the entire structure. To 
do this, it will be necessary to first remove the pickup 
mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetizer and charg- 
ing the magnet in accordance with the instructions 
accompanying the magnetizer. It is preferable to 
check the polarity of the pickup magnet and to re- 
magnetize it so that the same polarity is maintained. 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
light application of acetone, using care not to allow 
the acetone to flow down into the air gap. The dust 
cover may be cemented back in place with ambroid 
upon completion of adjustment. 


REPLACEMENT PARTS : 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. j 


List Stock List | 


Stock 
No. DESCRIPTION 


RECEIVER ASSEMBLIES 


13216 | Board—Antenna and ground terminal 
boats. Gti Silt OU, Mt at el ae ae 
12717 | Board—Phonograph terminal board ... 
5237 | Bushing—Variable condenser mounting 
bushing assembly—Package of 3 .... 
12118 |.Cap—Grid contact cap—Package of 5 .. 
12714 | Capacitor—Adjustable trimmer (C3, C4, 
LAY Nee NS cP T: WTS HM aye ih 
12807 | Capacitor—Adjustable trimmer (C26) .. 
12973 | Capacitor—5.6 Mmfd. (C24) ........... 
12723 | Capacitor—56 Mmfd. (C2) ............ 
12629 | Capacitor—56 Mmfd. (C11) ........... 
13394 | Capacitor—82 Mmfd. (C7) ............ 
12724 | Capacitor—120 Mmfd. (C19) .......... 
12404 | Capacitor—120 Mmfd. (C10.°C13, C14).. 
12406 | Capacitor—180 Mmfd. (C15) 
12812 | Capacitor—450 Mmfd. (C28) .......... 
12811 | Capacitor—3.600 Mmfd. (C27, C29) .... 
4868 | Capacitor—.005 Mfd. (C23) 
5148 | Capacitor—-.007 Mfd. (C16) 
11315 | Capacitor—.015 Mfd. (C22) ........... 
4858 | Capacitor—.01 Mfd. (C17, C20, C30) ... 
4840 | Capacitor—0.25 Mfd. (C18) 
5170 | Capacitor—0.25 Mfd. (C32) ........... 
4841 eS ae Mids (C5, C97 Ci2—.C2t- 

0 WI OME 6 iialanin oc Set ee Aiea Te teeth A a! ¢ iy 
11240 | Capacitor—10 Mfd. (C34) ............. 
5212 | Capacitor—18 Mfd. (C31, C35) 


The prices quoted above are subject to change without notice. 


Coil—Antenna coil and shield (L2, L3, . 
TAS) yh ten yes cee gee nee tea tee een 
Coil—Oscillator coil and shield (L6, L7, 
LS, EO)G Ree oS Ce ee 
Condenser—2-gang variable tuning con- 
denser? (C6..C8)) 2" 4 ae ee 
Connector—3-contact female connector 
for- speaker: cable, 224: 420. 
Core—Adjustable core and stud for 
Stock Nos. 12653 and 12801 ......... 
Core—Adjustable core and _ stud for 
StocleiNowl12654). 29 ea eee 
Dial—Station selector dial ............ 
Drive—Vernier drive for variable con- 
CONSEL 620 oc is iene a eaaeceey | eae Or eae a ae ee 
Indicator—Station selector indicator 
pointerig. kee. ne I ee 
Lamp—Dial lamp, 6.3 volts—Package of 


Resistor—Voltage divider comprising 
one 216-ohm, one 27-ohm and one 22- 
ohm sections (R15, R16, R17) ...... 

Resistor—270 ohms, carbon type, % watt 
—Package:of15: (RZ) ie ee 

Resistor—330 ohms, carbon type, % watt 
—Package of 5 (R4) ............... 

Resistor—15,000 ohms, carbon type, %4 
watt—Package of 5 (R13) ........... 

Resistor—27.000 ohms, carbon type, 1 

watt—Package of 5 (R14) .......... 


A 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


Resistor—33,000 ohms, carbon type, %4 
watt—Package of 5 (R7) 
Resistor—56,000 ohms, carbon type, % 
watt—Package of 5 (R1) 
Resistor—56,000 ohms, carbon type, 1/10 
watt—Package of 5 (R5) 
Resistor—82,000 ohms, carbon type, %4 
watt—Package of 5 (R12) 
Resistor—100,000 ohms, carbon type, %4 
watt—Package of 5 (R9) 
Resistor—220,000 ohms, carbon 
1/10 watt—Package of 5 (R6) 
Resistor—270,000 ohms, carbon type, %4 
watt—Package of 5 (R10) 
Resistor—390,000 ohms, carbon type, % 
watt—Package of 5 (R11) 
Resistor—2.2 meg., carbon type, 1% watt 
—Package of 5 (R3) 
Shield—Antenna coil shield 
Shield—Chassis end shield and rubber 
mounting foot assembly—Package of 2 
Shield—First I. F. transformer shield top 
Shield—I. F. transformer shield 
Shield—Oscillator coil shield 
Shield—Second I. F. transformer shield 


Shield—6D6 Radiotron shield 
Socket—4-contact 80 Radiotron socket. . 
Socket—6-contact 6D6, 42 or 75 Radio- 
tron socket 
Socket—7-contact 6A7 Radiotron socket 
Socket—Dial lamp socket 
Spring—Retaining spring for Stock Nos. 
12006 and 12664—Package of 10 
Switch—Range switch (S2) 
Switch—Tone control and power switch 
(S1, $3) 
Transformer—First I. F. transformer 
complete (L10, L11, C10, C11) 
Transformer—Second I. F. transformer 
complete (L12, L13, C13, C14, C15, 
R5, R6) 
Transformer—Power transformer, 
125 volts, 50-60 cycles (T1) 
Transfo.mer—Power transformer, 
125 volts, 25-50 cycles (T1) 
Transformer—Power transformer, 110 
and 220 volts, 50-60 cycles (T1) 
Trap—Wave-trap complete (L1) 
Volume control (R8) 


MOTOR ASSEMBLIES 


Ball—Steel ball bearing—Package of 20 

Base—Motor base and bearing assembly 

Coil—Stator assembly, comprising coil 
and laminations, 105-125-volt, 60-cycle 
operation 

Coil—Stator assembly, comprising coil 
and laminations, 105-125-volt, 50-cycle 
operation 

Coil—Stator assembly, comprising coil 
and laminations, 105-125-volt, 25-cycle 
operation 

Coil—Stator coil assembly, comprising 
coil and laminations, 200-250-volt, 50- 
cycle operation 

Damper—Motor damper assembly, com- 
prising one damper, one damper plate, 
one screw, two rubber washers and 
one “C” washer 


List 
Price 


Stock 
No. 


DESCRIPTION 


Motor—105-125-volt, 
(M1) 


50-cycle motor 


(M1) 
Motor—200-250-volt, 
(M1) 
Motor accessories—Comprising three 
“ nuts, one shield and one screw 
Turntable—Turntable assembly complete 
with rotor laminations, 60-cycle opera- 


tion 

Turntable—Turntable assembly complete 
with rotor laminations—25-cycle opera- 
tion 

Turntable—Turntable assembly compelte 
with rotor laminations, 50-cycle opera- 
tion 

Washer—Leather washer—Package of 10 

Washer—Metal washer—Package of 10. 


PICKUP AND ARM ASSEMBLIES 


Armature—Pickup armature (L50) 

Coil—Pickup coil 

Damper—Damper block complete with 
damper clamp, washer 

Pickup and arm assembly complete ... 

Screw—Needle holding screw—Package 


REPRODUCER ASSEMBLIES 


Board—3-contact reproducer terminal 
board 
Bracket—Output transformer mounting 
bracket 
Coil—Field coil (L16) 
Coil—Neutralizing coil (L14) 
Cone—Reproducer cone and dust cap 
(115) 
Connector—3-contact 
cable connector 
Reproducer—Complete 
Transformer—Output transformer (T2) 
Washer—Spring washer to hold field coil 
securely—Package of 5 


MISCELLANEOUS ASSEMBLIES 


Cable—3-conductor shielded input cable, 
approximately 3214 inches long, con- 
nects receiver to radio-record switch. . 

Capacitor—0.25 Mfd. (C51) 

Crystal—Station selector escutcheon and 
crystal 

Knob—Large station selector knob— 
Package of 5 

Knob—Small (vernier) station selector 
knob—Package of 5 

Knob—Volume control, tone control, 
range switch or radio-record switch 
knob—Package of 5 

Screw—Chassis mounting screw assem- 
bly, comprising one screw, one washer 
and one lockwasher—Package of 4 .. 

Screw—Motor mounting screw assem- 
bly, comprising one screw, three metal 
washers, two rubber washers, one lock- 
washer, two spacers and one nut— 
Package of 3 

Spring—Retaining spring for 
Stock Nos. 11347 and 12700—Package 
of 5 

Spring—Retaining spring for 
Stock No. 12699—Package of 10 

Switch—Radio-record switch (S10) .... 

Transformer—Phonograph input trans- 
former (T10, C50, C52, R50, R51, R52) 


Prices quoted above are subject to change without notice. 


181 


SUPPLEMENT TO 


RCA VICTOR MODEL 5X 


Late production Model 5X instruments incorporate a few minor changes 
from the original Model 5x. These changes are: (1) a fixed tuned wave- 
trap used in place of the adjustable wave-trap; and (2) a few component 
part changes as listed below. All Specifications and Service Data for 
Model 5X are directly applicable to these instruments except, under "Align- 
ment procedure", omit the wave-trap adjustment. Visusl inspection of the 
wave-trap will readily identify these instruments. 


REPLACEMENT PARTS 


Stock No, Description 

11414 Capacitor--0.1 Mfd. (C19) 

13837 Capacitor pack--Comprising one l0Mfd. and two 16 
Mfd. sections (C23, C24, C26) 

12695 Resistor--15,000 ohms, insulated, 1/4 watt (R2) 

12679 Resistor--2.2 megohms, insulated, 1/4 watt (R3, 
R7) 

13836 Switch--Range switch (S2, S3, S4, S5) 

13838 Trap--Wave trap (Ll, C1) 

13149 Coil--Reproducer field coil (L13, L15) 


Stock Nos. 12537, 4835, 12398, 12410, 12411, 12399, 3404, 12402, 
12395, 12497, 12499, 12731, 12498, 9684, 12500, 13150, 13071, "12936, ‘and 
12937 are not used in Model 5x meen fixed wave-trap. 
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RCA VICTOR MODELS 5X, 5X3, and 5X4 


Five-Tube, Two-Band, AC-DC, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

Potancard= Broadcast” (A).+ esis... 540-1,800 ke. “Standard Broadcast” (A) 

Meme ave « (B)ic oy. feats & 6 ¥a' 1,800-6,500 kc. 600 kc. (osc.); 1,700 kc. (osc. and ant.) 
SAGE AN AVE AIS Vi tne oe dw ea ane 2 None required 

MIE AL CCE TCHUCHCY. 2.5, Kitts ite aw Cy shies sea eh eloir' oa cing pele Sa ram e ASS ee RAEN E eRe lee REE ee oad 460 kc. 

RADIOTRON COMPLEMENT (3)-BRGATS: 22. Second Detector, A-F, and A.V.C. 

BPP ROCA-GAT 0. ceo cu First Detector—Oscillator Oy OS a iraniaas: ce tnetini eines & 0's Power Output 

‘a8 i sb a Intermediate Amplifier RR De ree tan ac 5s ween esha d 8 9 Rectifier 

Sermercounely Rating (105-125 volts) 2. coi. 5 sec ngnie when's oe a ergo 50-60 cycles—60 watts, D-C—50 watts 

POWER OUTPUT LouDSPEAKER 

Pemmastorted. 6. ss 3's s 0.4 watts AC, 0.3 watts DC Typerhs aver ar pee OR oe Sa Pees Electrodynamic 

OSE er 0.9 watts AC, 0.8 watts DC aoe ( ee 4.5 ae Aas cule 

pedance \V-¢-) 1M80864-2, 3.0 ohms 2 
2 er Ee ak a ly mw velvighn'e Sage nie 0's Siva ww mG Os Sl a Mazda No. 40, 6.3 volts, 0.15 amperes 


Mechanical Specifications 


CaBINET DIMENSIONS Monet 5X Moper 5X3 Mopet 5X4 
A ee Oe ease See). Wie thon ath wie = ait ota sb Pee RIIER oy ox Sistecibo ays sere nv t's 754 inches 
A aiellc sat aeletass 3s Be aH Yete. sists Sratbaie' sb eee ve Perea See Ae Welety soe 1054 inches 
MR pos 50.08 Pacis nclie: & > 6 hifel neo: Be fuer gts 7a ee ane MM AIIOUCE ok te vax 6 Bee a oe ae 6 inches 
WEIGHTS 

Rees ck fet ons Sielaye 11 POS oe cee se nila c's woe Woe DOMNOSas cae ta onale pee 9 934 pounds 
OS ES ee ee Pee a POO oh ha ails ain 5 Sis tie, clean VSP POUNCE ein wakes sk + 1234 pounds 
MMR ALCS | OTHE eae art Se oS cmb CR cade Sela S sie s/a dv celal a he ee wots 91% inches x 434 inches x 1% inches 
IE Lett ecat aA SEIS etic dicteiv-e «cis. vs 0% wis lainilei a aes06 aloleis an @'Vievnie eels s setae ere e Vee es ec eens 61% inches 
Pe eta ei ute ie se om «= als pe nS A ass, rele hin FRR OMS REIS HSIN WH RA So ee ae a eee ewe Sth! 
eres COTCE ONS eee celestial ciate 0: A 0 2 Sn lee 0's (1) Power Switch-Volume, (2) Tuning, (3) Range Selector 


General Features 


Each model contains a five-tube chassis mounted in cluding 49 meters). The short-wave portion of this 
a table-type cabinet. The superheterodyne type of cir- extensive range also includes channels assigned for 
cuit is used, with such features of design as: automatic police, amateur and aviation communication, Trim- 
volume control, diode detection, magnetite core ad- mer adjustments are located at accessible points. Their 
justed i-f transformers, improved core adjusted an- number is reduced to the least that is consistent with 
tenna wave-trap, band-selective illumination of full efficient operation. A mechanical interlock switch, in 
vision dial scales, five to one tuning ratio, resistance the power supply circuit, is provided on some models 
coupled audio system and an electrodynamic loud- to prevent accidental shocks and damage to equip: 
speaker. The tuning range is continuous through the ment from operating the receiver with the rear cover 
“Standard broadcast” and “Short wave” bands (in- removed. 


Circuit Arrangement 


The conventional superheterodyne type of circuit, Tuned Circuits 
consisting of a combined first-detector—oscillator stage, f ; 
a single if stage, a diode-detector—-automatic-volume- The antenna coil system consists of two series: 
control stage, an audio voltage amplifier stage, an connected primary and two series-connected secondary 
audio power output stage, and a half-wave rectifier windings to provide the two ranges of tuning. The 
power supply stage, is used. oscillator coil is similarly wound on a single form. 
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Figure 2—Chassis Wiring Diagram, Radiotron, Coil, and Trimmer Locations 
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A range selector switch, consisting of $2, 53, S4, 
and S35, is used to connect the various sections of 
these coil systems and to illuminate the proper dial 
scale for the band in operation. The coils are tuned 
by a variable two-section gang condenser having trim- 
ming capacitors in shunt with each section. A series 
trimming capacitor is also associated with the “Stand- 
ard broadcast” oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA-78 in a transformer coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Adjustable magnetite cores are provided for adjusting 
inductance of the input i-f transformer (primary and 
secondary) and the output transformer (primary) 
windings. 

Detector and A. V. C. 

The modulated signal, as obtained from the output 
of the i-f stage is detected by one of the diodes in the 
RCA-75 tube. The audio frequency component, se- 
cured by this process, is transferred from the movable 
arm of the volume control R6 through coupling ca- 
pacitor C17 to the control grid of the RCA-75 for 
voltage amplification. The d-c voltage which results 
from detection of the signal is used for automatic 
volume control. This voltage which develops across 
resistor R6 is applied as automatic control grid bias 
to the first-detector and if tube through a suitable 
resistance filter circuit. 


Audio System 

The audio frequency component, mentioned under 
“Detection and a.v.c.,” transferred to the control 
grid of the RCA-75, is amplified in the tube and then 
coupled to the control grid of the power output tube 
RCA-43 through capacitor C20. The output of the 


SERVICE 


Caution: Certain tests (e. g. alignment and voltage 
measurement) require operation of receiver with the 
chassis removed from the cabinet. To permit such oper- 
ation on models using interlock switch, it will be necessary 
to hold the interlock switch (see figure 5) closed either by 
inserting a screwdriver, rod, or pencil through the small 
interlock hole at rear of chassis, or by temporarily un- 
hooking the interlock tension spring and pushing the inter- 
lock bar towards the front of the chassis. Avoid ex- 
ternal grounding of receiver or associated equip- 
ment since the power supply is connected to the receiver 
chassis. Carelessness may cause serious damage to equip- 
ment. Replace interlock tension spring upon com- 
pletion of test. 


Alignment Procedure 


There are three alignment trimmers provided in the 
antenna coil and oscillator coil tuned circuits. The if 
transformer adjustments are made by means of three 
screws attached to molded magnetite cores. Re-adjust- 
ment may occasionally occur from continued extremes 
of climate, tampering, purported alteration for ser- 
vices, or after repairs have been made to the rf or if 
tuned circuits. Improper alignment usually causes the 
impairment of sensitivity, selectivity, and tone quality. 
Such conditions will usually exist simultaneously. 
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power amplifier is transformer coupled into the dy- 
namic loudspeaker. 
Rectifier 

The plate, grid, cathode and the loudspeaker field 
voltages required for the operation of this receiver are 
supplied by the RCA-25Z5 tube operating as a half- 
wave rectifier. 


DIAL INDICATOR 
PULLEY -~ ye 
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SHAFT PULLEY, 
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Figure 3—Tuning Drive Cord Mechanism 


Rear view of drive assembly showing threading of drive 
cord with variable condenser plates in full mesh. To per- 
form this operation, unsolder the four leads (connected 
between antenna coil and range selector switch) from the 
range selector switch, unsolder antenna lead-in wire from 
wave-trap terminal, unsolder lead from rear section of 
gang tuning condenser, and remove the four screws which 
secure the tuning drive frame to the chassis proper. This 
frame with gang tuning condenser still attached may now 
be easily removed for the threading operation. The rela- 
tive position of the parts and method of threading are 
shown on the above diagram. In case the cord is too long 
for proper tension, it may be effectively shortened by first 
releasing finish end of cord, inserting a match or other 
shim under the cord at point “A” and then re-hooking 
the end of the cord to the tension spring. Replace drive 
assembly and re-solder leads. 


DATA 


In re-adjusting the tuned circuits, it is important to 
apply a definite procedure and to use adequate and 
reliable test equipment. A standard test oscillator, 
such as the RCA Stock No. 9595 will be required as 
the source of the signal at the specified alignment fre- 
quencies. Visual indication of the receiver output dur- 
ing alignment is also necessary to accurately show 
when the correct point of adjustment is reached. The 
RCA Stock No. 4317 Neon Output Indicator is espe- 
cially suitable for this use. 

The procedure outlined below should be followed 
in adjusting the various trimming capacitors and 
molded magnetite cores: 


I-F Core Adjustments 

The three adjustment screws (one on top and one 
on bottom of first i-f transformer and one on bottom 
of second i-f transformer) are located as shown by 
figures 2 and 5. Each circuit must be aligned to a 
basic frequency of 460 ke. To do this attach the out- 
put indicator across the loudspeaker voice coil or 
across the output transformer primary. Connect the 
output of the test oscillator through a .05 mfd. ca- 
pacitor to the RCA-6A7 control grid, the ground of 
the test oscillator being connected to the receiver 
chassis through a .05 mfd. capacitor. Set the test 
oscillator to 460 ke. Set the range selector to “Short- 


wave” position. Advance the receiver volume con- 
trol to its full-on position and adjust the receiver tun- 
ing control to a point within its range where no inter- 
ference is encountered either from local broadcast sta- 
tions or heterodyne oscillator. Increase the output of 
the test oscillator until a slight indication is apparent 
on the output indicator. 


Adjust the bottom core screw of the second i-f 
transformer to produce maximum (peak) indicated 
receiver output. Then adjust the two core screws of 
the first i-f transformer for maximum (peak) receiver 
output as shown by the indicating device. 


During these adjustments regulate the test oscillator 
output so the indication is always as low as possible. 
By doing so, broadness of tuning due to a.v.c. ac- 
tion will be avoided. It is advisable to repeat the ad- 
justment of all i-f core screws to assure that the inter- 


action between them has not disturbed the original 
adjustment. 


Wave-Trap Adjustment 

Attach the output of the test oscillator to the 
“Antenna Terminal” (see wave-trap, top view chassis, 
figure 2) through an 80 mmfd. capacitor, the ground 
connection of the test oscillator and receiver chassis 
being connected through capacitor as before. Receiver 
“Antenna Wire” should be reeled up for this and the 
following r-f adjustments. 

Leave the test oscillator adjusted to 460 ke. and 
range selector in “Short wave” position as before. 
Then adjust the wave-trap trimmer to the point which 
causes maximum suppression of the 460 kc. signal. 


R -F Trimmer Adjustments 


Roughly calibrate the tuning dial by setting the 
pointer to the bottom horizontal line at the low fre- 
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Figure 4—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in full mesh 
Range selector “Standard broadcast’”—Volume control maximum 


Resistance Measurements 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and receiver chassis 
ground, on figure 4 have been carefully selected so as to 
facilitate a rapid check of the circuit for defective parts, 
bad joints, etc. The use of this diagram in conjunction 
with the Schematic Circuit Diagram, figure 1, and the 
Chassis Wiring Diagram, figure 2, will permit the location 
of certain troubles which would otherwise be difficult to 
ascertain. Each value as specified should hold within 
+ 20%. Variations in excess of this limit will usually be 
indicative of trouble in the basic circuits. Resistance values 


were measured with the Radiotrons in sockets, power 
supply disconnected, tuning condenser in full mesh, and 
volume control set at maximum except where otherwise 
noted. In all cases of measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative ( —) terminal of the resistance meter 
to the chassis ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by con- 
necting a d-c voltmeter of indicated polarity across the 
terminals of the device. 
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‘in ea eed 


quency end of the broadcast scale with the two-gang 
tuning condenser at its maximum capacity. The out- 
put indicator should be left connected to the output 
system. The connections for the test oscillator remain 
the same as for “Wave-trap” adjustment. Volume 
control should be in maximum position. Make sure 
range selector is set to “Standard broadcast.” 


Set oscillator and antenna trimming capacitors C1l 
and C5, respectively, to a position near minimum ca- 
pacitance (plates near out). Adjust the test oscillator 
to 1,700 kc. 

Tune the receiver to pick up this signal (near 
1,700 ke. on dial) for maximum response disregarding 
dial reading. Always keep test oscillator output as low 
as is possible and still obtain visual indication. Adjust 
trimming capacitors Cll and C5 so that each pro- 
duces maximum (peak) receiver output, re-adjusting 
receiver tuning slightly if necessary, but using the 
minimum trimming capacitance possible to obtain 
peaks. Adjust the dial pointer (without disturbing 
gang tuning condenser) to a dial reading of 1,700 kc. 
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Shift the test oscillator to 600 kc. Tune the receiver 
to receive the signal disregarding the dial reading at 
which it is best received. Then adjust the oscillator 
series capacitor, C8, simultaneously rocking the tun- 
ing control backward and forward through the signal 
until maximum receiver output results from these 
combined operations. The adjustment at 1,700 kc. 
should then be repeated to correct for any change 
which may have been caused by the oscillator series 
trimming capacitor adjustment. 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed either permanently by cutting it 
away with a sharp knife, or by softening its cement 
with a very light application of acetone using care not 
to allow the acetone to flow down into the air gap. 
The dust cover may be cemented back in place with 
ambroid upon completion of adjustment. 
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Figure 5—Radiotron Socket Voltages and Trimmer Locations 
Measured at 115 volts, 60-cycle supply—For 115-volt d-c supply approximately 10% lower 


Tuned to approximately 1,000 kc. (“Standard broadcast” range) —No signal being received— 
Volume control setting optional 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors and terminals to receiver 
chassis ground on figure 5 will assist in locating cause 
for faulty operation. Each value as specified should hold 
within + 20% when the receiver is normally operative 
at its rated line voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic circuits. 
These voltages were measured with set tuned to approxi 
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mately 1,000 ke. (“Standard broadcast” range); no signal 
being received and volume control setting optional. To 
duplicate the conditions under which the voltages were 
measured requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50 and 250 volts. Use nearest range above 
voltage to be measured. A-C voltages were measured with 
a corresponding a-c meter. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


see eee eee ese eee eee eee esos se eeee 


cee ec eee eeee 
eee eer eeeoeee 
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eeeececeesee 


Capacitor—560 Mmfd. (Cl)........... 


Capacitor—820 Mmfd. (C18).......... 
Capacitor—1,170 Mmfd. (C9).......... 
Capacitor—.0025 Mfd. (C2)........... 
Capacitor—.005 Mfd. (C7)............ 
Capacitor—.01 Mfd. (C17, C20, C21)... 
Capacitor—.05 Mfd. (C4)............. 
Capacitor—.05 Mfd. (C12)............ 
Capacitor—.1 Mfd. (C22)..........0.. 
Capacitor—.1 Mfd. (C19)............. 
Capacitor—.25 Mfd. (C25)..........6. 


Capacitor Pack—Comprising two 16 Mfd. 
and one 10 Mfd. section (C23, C24, 
S26) thd cee ane eae 

Clamp—Mounting clamp for capacitor 
Stock Now12598" ne che ne ae 

Coil—Antenna coil (L2, L3, L4, L5).... 

Coil—Oscillator coil (L6, L7, L8)...... 

Cord—Power cord (130 ohm resistor 
R14) (Models without interlock switch 
ORLY ) ioe ast amas wapioeeie Rae ter okt cee nee 

Core—Adjustable core for Stock Nos. 
124035 12407 anda t24aod wae ee 

Lamp—Dial lamp—Package of 5....... 

Lead — Antenna lead, approximately 20 
feet longi a. oom ce ee 

Reactor—Filter reactor (L16).......... 

Resistor—27 ohm — insulated, 1/4 watt 
(RP) —Packaseof5 ate ves 

Resistor—39 ohm -—insulated, 1/4, watt 
(Ri) )==Packagerots5. iar os ae 

Resistor—560 ohm — insulated, 1/4 watt 
(R13)—Package of) 625. 4<, ose on 

Resistor—6,800 ohm—insulated, 1/4 watt 
(R4)-Package’ of (5001.05. sos' eee 

Resistor—15,000 ohm—insulated, !/, watt 
(R2)—Package of 5...........0000. 

Resistor—47,000 ohm—insulated, 1/4 watt 
(R5)-—Packageot= Si 70 eee ae eee 

Resistor—56,000 ohm—insulated, 1/, watt 
(R1)—Package of 5.......... nas tiene 

Resistor—100,000 ohm—insulated, 1/, watt 
(RS)=—Packagel of os.) one eee. 

Resistor—470,000 ohm—insulated, 1/, watt 
(R9)2—Package-ot Si... fate tee 

Resistor—680,000 ohm— insulated, 1/4 watt 
(R10)—Package of 5.......:.0cse05 

Resistor—2.2 megohm—insulated, 1/4 watt 
(R3, R7)—Package of 5............ 

Resistor—Comprising one 130 ohm and 
one 42 ohm sections (R14, R15) 
(Models with interlock switch only)... 

Resistor—40 ohm—wire wound (R15) 
(Models without interlock switch only). 

Socket—6-contact 78, 75, 43 or 25Z5 
Radiotron “sockétii css ewe ee 

Socket—7-contact 6A7 Radiotron socket. 

Socket—Dial lamp socket.............. 

Shield—First I.F. transformer shield..... 

Shield—First I.F. transformer shield top. 


~ 


11409} Band—Tube shield rubber band—Package 


Stock List | Stocx List 
DESCRIPTION ece Ne: DESCRIPTION Paice 
.28 


Shield—Second I.F. transformer shield... 
Shield—75 or 78 Radiotron shield...... 
Spring—P ower switch spring—Package 
OLELO na Wee tc eda ee ee 
Spring—Retaining spring for core 
Stock No. 12006—Package of 10..... 
Switch—lInterlocking switch and cover... 
Switch—Range switch ($2, $3, $4, S5).. 
Transformer—First intermediate frequency 
transformer, complete with shield (L9, 
10; 013, (Cisse 7 aon ee ee 
Transformer—S econd intermediate fre- 
quency transformer, complete with shield 
(Lit; B12. Cis Cie)\ie ee 
‘Trap—Wave. trap (LE). 3 eee 
Volume Control — Volume control and 
power ‘switch \(R6, Sl). 22 ae 


REPRODUCER ASSEMBLIES 
(M80864-1) 
Coil—Reproducer field coil (L15)...... 
Coil—Reproducer neutralizing coil (L13). 
Cone—Reproducer cone, complete (L14). 
Reproducer—Speaker, complete......... 
Transformer—Output transformer (T1).. 
REPRODUCER ASSEMBLIES 
(M80864-2) 


Coil—Reproducer field coil (L13, L15).. 


«25 


.50 


36 
1.74 
68 


Cone—Reproducer cone, complete (L14). 
Reproducer—Speaker, complete......... 
Transformer—Output transformer (T1). 


DRIVE ASSEMBLIES 


Condenser—2-gang variable tuning con- 


denser: (C37 C5 C10, ClIYUA. oe 
Cord—Variable tuning condenser drive 
cord—Package of 5..........ccecece 
Dial—Dial scale—Used on Models 5X and 
Dasa ONLY cx-s's voncken oe ae ie ee 
Dial—Dial scale — Used on Model 5X4 
Only Foe. oe na cucee ree 


Indicator—Station selector indicator 
POIMCEr Bos seine oe os ese sale nee eters 
Pulley—Indicator pointer drive pulley and 
shale? sics Sh: P eae ogee teen tae eee 
Pulley—Variable tuning condenser shaft 
pulley, with set screws. ...........0<- 
Screw—8-323/16 in. milled head, cupped 
point set screw for condenser drive pul- 
ley Stock No. 12417—Package of 10.. 
Shaft—Variable tuning condenser drive 
(knob iwshatt5 25 socac ka nels sas ee 
Spring—Variable tuning condenser drive 
cord tension spring—Package of 10... 


MISCELLANEOUS ASSEMBLIES 


Crystal—Station selector crystal and bezel 
—Used on Models 5X and 5X3 only.. 
Crystal—Station selector crystal and bezel 
—Used on Model 5X4 only.......... 
Knob—Station selector, volume control or 
range switch knob — Package of 5 — 
Used on Models 5X and 5X3 only.... 
Knob—Station selector, volume control or 
range switch knob — Package of 5 — 
Used on Model 5X4 only............ 
Screw—Set screw for knob Stock No. 
12673 and 12937—Package of 20..... 


The prices quoted above are subject to change without notice. 


First Edition 


RCA VICTOR MODELS 5XA, 5XA3, and 5XA4 
Five-Tube, Two-Band, AC-DC, Superheterodyne Receivers 


TECHNICAL INFORMATION 
and SERVICE DATA 


RCA Victor Models 5XA, 5XA3, and 5XA4 are similar to RCA Victor Models 5X, 5X3, and 5X4 respec- 
tively. Technical Information and Service Data for Models 5X, 5X3, and 5X4 is directly applicable except as 
contained herein. . 
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Figure 1—Resistance Diagram Figure 2—V oltage Diagram 


= Oren 20, ine BOTTOM FRONT OF CHASSIS 
O VOLUME CONTROL COUNTER-CLOCKWISE. 


_ The following parts listed for Models 5X, 5X3, and 5X4 are not required: Stock Nos. 13128, 12409, 13845, 
and 12403. 


The following changes of, or additions to,the description of Stock Nos. of parts listed for Models 5X, 5X3, 
and 5X4 should be made: To Stock No. 12608 add Models 5SXA and 5XA3, to Stock No. 13071 add Model 
5XA4, to Stock No. 12548 add Models SXA and 5XA3, to Stock No. 12936 add Model 5XA4, to Stock No.. 
12673 add Models 5XA and 5XA3, to Stock No. 12937 add Model 5XA4, to Stock No. 12006 add Stock No. 
12801. 


The parts listed below are required in addition to the remaining parts for Models 5X, 5X3, and 5X4. 


Stock 
No. DESCRIPTION 


Capacitor—56 Mmfd. (C14)... cece ccc cee cee cece cece cece teen ener ee eet eee eeeeenee PCA BAOSe 
Capacitor —120 Mmfd. (C28)... 0.60. cscs ccc cece eee te cet n eres ee seer es serene deaeeererseereees 
Capacitor—470 Mmfd. (C27). 1... ccc c cece cece cece eee n een e cree eee e acne eens eee eneseneeenees 
Capacitor —0.25 Mfd. (C29)... 0... ccc cece cece eee e cee eee error cece nese eeee reese eeeens Patel are he naa 

Lead——Antenna lead, approximately 20 feet long............ APE Sie Sa estan oraletelanayeee ita onakeac alate e oe « eee! | 
Resistor—470,000 ohms—carbon’ type, 1/4 watt (R16)—Package of 5........ see ece scence ere ceeececs 

Transformer—First intermediate frequency transformer, complete with shield {L9, L10, C13, OND Toke Rae are : 


Prices quoted above are subject to change without notice. 


SERVICE DIVISION 


RCA Manufacturing Company, Inc. 
- CAMDEN, N. J., U.S. A. 
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Figure 3—Schematic Circuit Diagram 
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Figure 4—Chassis Wiring Diagram 
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RCA VICTOR MODEL 5X2 


Five-Tube, Two-Band, AC-DC, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

ereeatidara Droddcast sf... ee oe ew 540-1,800 kc. “Staridard broadcast ;.. /... 600 kc. (osc.); 1,700 kc. 

SEPMIMECONAVS” ice Gao xls ave we ew vues 1,800-6,500 kc. (osc. and ant.) 
Po Ore ara eren eae a pechaus eae Sass es None Required 


Intermediate Frequency 


RADIOTRON COMPLEMENT (By REAPS, fos Second Detector, A-F, and A.V.C. 
BPeRICA-GAT. ces. e ee es First Detector—Oscillator (APE NS SEMA Brant, cts setae ae > vine cesax ta oP Power Output 
lS Gr: Se are Intermediate Amplifier Ue ee uk Rs ahve NG Peis fe oceical se bee © Rectifier 
PowER SUPPLY 

mar 5O volts, 50-100 cycles... 4 2.6 se a 120 watts LGN ey VTEC OATS Soale 1 2: ON DM ea Ieee 110 watts 
PowER OuTrutT LOUDSPEAKER 

femsaistorted..... 1... 0.9 watts A-C, 0.7 watts D-C Sy ORS Ct erent EG: ET Electrodynamic 
Pee ROU oss - eke a 2 watts A-C, 1.6 watts D-C Voice Coil Impedance.......2.2 ohms at 400 cycles 
SmI RTD SIMUL, othe PN EN a icf Rains a. hp iv <ilg VAlevalacm: ¥ syyr'hce So wee OD, ale «8 Mazda No. 40, 6.3 volts, 0.15 amperes 


Mechanical Specifications 


Pent. 56 ww Xess 91% inches shi die ee aremerenes Hees 12'% inches MC DUN ee eat Sia wt Me we 54 inches 
GCE) ca ays. wie eosin eaten 3 16 pounds Wieipit (Onipping ) ees oss 15th naecehe 20 pounds 
ERM ce LIMETISIONS 54a CK cored Pie vise = eaten sce pesca eG ee yk 9% inches x 43% inches x 17% inches 
MR Acree Te seein ee BOE noi eae as Uae tiie tc ae ce wee as ee pte ne dena view sew esse 6'% inches 
2 ISSR CON ET GOS on aah Sec ne OAR od ee eee aes ee ee tome 
NERS EM LTONS Shere A's a Gown Sie Ow Li ees le (1) Power Switch-Volume, (2) Tuning, (3) Range Selector 
General Features 

This model contains a five-tube chassis mounted in tinuous through the “Standard broadcast,” and “Short 

a table-type cabinet. The superhetcrodyne type of wave” bands (including 49 meters). The short wave 


circuit is used, with such features of design as: auto- 
matic volume control, diode detection, magnetite core 
adjusted i-f transformers, improved core adjusted an- 


portion of this extensive range also includes chan- 
nels assigned for police, amateur and aviation com- 


tenna wave-trap, band-seleetive illumination of full Ba aOT, ‘Trimmer adjustments are located at 
vision dial scales, resistance coupled audio system and accessible points. Their number is reduced to the 
an electrodynamic loudspeaker. Tuning range is con- least that is consistent with efhcient operation. 


Circuit Arrangement 


The conventional superheterodyne type of circuit, ing trimming capacitors in shunt with each section, A 
consisting of a combined first-detector—oscillator stage, series trimming capacitor is also associated with the 
a single i-f stage, a diode-detector automatic-volume- “Standard broadcast” oscillator coil. 
control stage, an audio voltage amplifier stage, an The intermediate frequency amplifier system con- 
audio power output stage, and a half-wave rectifier sists of an RCA-78 in a transtormer coupled circuit. 
power supply stage, is used. This stage operates at a basic frequency of 460 ke. 


Adjustable magnetite cores are provided for adjusting 
inductance of the input i-f transformer (primary and 
secondary) and the output transformer (primary) 


Tuned Circuits 
The antenna coil system consists of two series-con- 


nected primary and two scrics-connected secondary windings. 

windings to provide the two ranges of tuning. The 

oscillator coil is similarly wound on a single form. A Detector and A.V.C. 

multi-pole range selector switch, consisting of S2, The modulated signal, as obtained from the output 
S3, $4, and S35, is used to connect the various sections of the i-f stage, is detected by one of the diodes in 
of these coil systems and to illuminate the proper tun- the RCA-75 tube. The audio frequency component, 
ing dial scale for the band in operation. The coils are secured by this process, is transferred from the mov 
tuned by a variable twovsection gang-condenser hav- able arm of the volume control RS through coupling 
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If distortion or poor sensitivity is ap- 
parent, check the connections of the Brown 
and Blue-Yellow leads of the speaker field 
to certify that they are properly attached 
to the connector terminals. 


Figure 1—Schematic Circuit Diagram 
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Figure 2—Chassis Wiring Diagram, Radiatron, Coil, and Trimmer Locations 
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capacitor C20 to the control grid of the RCA-75 for 
voltage amplification. The d-c voltage which results 
from detection of the signal is used for automatic 
volume control. This voltage which develops across 
resistor R8 is applied as automatic control grid bias 
to the first-detector and if tube through a suitable 
resistance filter circuit. 


Audio System 

The audio frequency component, mentioned under 
“Detection and A.V.C.,” transferred to the control 
grid of the RCA-75, is amplified in the tube and then 
coupled to the control grid of the power output tube 
RCA-43 through capacitor C23. The output of the 
power amplifier is transformer coupled into the dy- 
namic loudspeaker. A single “Bias Cell,” see figures 
1 and 2, is used for supplying bias voltage to the 
control grid of the RCA-75 tube. 


Rectifier 
The plate, grid, cathode, and loudspeaker field 


SERVICE 


CAUTION: Certain tests (e.g. aligninent and 
voltage measurement) require operation of receiver 
with chassis removed from cabinet, Avoid external 
grounding of receiver chassis or associated cquip- 
ment since the powcr supply is mow connected to 
receiver chassis through the speaker field. Careless- 
ness may cause serious damage to equipment. 


Alignment Procedure 
There are three alignment trimmers provided in 
the antenna coil and oscillator coil tuned circuits. The 
if transformer adjustments are made by means of 
three screws attached to molded magnetite cores. 
Improper alignment usually causes the impairment 
of sensitivity, selectivity, and tone quality. Such con- 


DIAL INDICATOR 
BEEN. <a 


TUNING DRIVE 


®@ACA MEG. CO., INC. 
K-79973 


Figure 4—Tuming Drive Cord Mcchanisin 


Rear view of drive assembly showing threading of drive 
cord with variable condenser plates in full mesh. To per- 
form this operation, unsolder the four leads (connected 
between antenna coil and range selector switch) from the 
range selector switch, unsolder antenna lead-in wire from 
wave-trap terminal, unsolder lead from rear section of 
gang tuning condenser, and remove the four screws which 
secure the tuning drive frame to the chassis proper. This 
frame with gang tuning condenser still attached may now 
be easily removed for the threading operation. The rel- 
ative position of the parts and method of threading are 
shown on the above diagram. In case the cord is too long 
for proper tension, it may be effectively shortened by first 
releasing finish end of cord, inserting a match or other 
shim under the cord at point “A” and then re-hooking 
the end of the cord to the tension spring. Replace drive 
assembly and re-solder leads. 
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voltages required for the operation of this receiver 
are supplied by the RCA-12Z3 tube operating as a 
half-wave rectifier. 


OUTPUT 


REEN 
SPEAKER PLUG 


BLACK & BROWN M-81060-0 
RCA MFG “CO.,INC. 


CABLE PLUG 
Figure 3—Loudspeaker Wiring 


DATA 


ditions will usually exist simultaneously. 

In re-adjusting the tuned circuits, it is important 
to apply a definite procedure and to use adequate 
and reliable test equipment. A standard test oscillator, 
such as the RCA Stock No. 9595 will be required as 
the source of the signal at the specified alignment 
frequencies. Visual indication of the receiver output 
during alignment is also necessary to accurately show 
when the correct point of adjustment is reached. The 
RCA Stock No. 4317 Neon Output Indicator 1s 
especially suitable for this use. 

The procedure outlined below should be followed 
in adjusting the various trimming capacitors and 
molded magnetite cores. 


I-F Core Adjustments 


The three adjustment screws (one on top and one 
on bottom of first i-f transformer and one on bottom 
of second i-f transformer) are located as shown by 
figures 2 and 6. Each circuit must be aligned to a 
basic frequency of 460 kc. To do this attach the out- 
put indicator across the loudspeaker voice coil or 
across the output transformer primary. Connect the 
output of the test oscillator through a .05 mfd. capa- 
citor to the RCA-6A7 control grid, the ground of 
the test oscillator being connected to the receiver 
external yellow ground lead. Set the test oscillator to 
460 ke. Place the range selector in “Short wave” posi- 
tion. Advance the receiver volume control to its full 
on position and adjust the receiver tuning control to 
a point within its range where no interference is 
encountered either from local broadcast stations or 
heterodyne oscillator. Increase the output of the test 
oscillator until a slight indication is apparent on the 
output indicator. 

Adjust the bottom magnetite core screw of the 
second i-f transformer to produce maximum (peak) 
indicated receiver output. Then adjust the two mag- 
netite core screws of the first i-f transformer for maxti- 
mum (peak) receiver output as shown by the indicat- 
ing device. 


During these adjustments regulate the test oscillator 
output so the indication is always as low as possible. 
By doing so, broadness of tuning due to A.V.C. action 
will be avoided. It is advisable to repeat the adjust- 
ment of all i-f magnetite core screws to assure that 
the interaction between them has not disturbed the 
original adjustment. 


Wave-Trap Adjustment 


Attach the output of the test oscillator to the 
black antenna lead through a 200 mmfd. capacitor, 
the ground connection of the test oscillator and re- 
ceiver being connected as before. 
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Leave the test oscillator adjusted to 460 ke. and 
range selector in “Short wave” position as before. 
Then adjust the wave-trap trimmer to the point which 
causes maximum suppression of the 460 ke. signal. 


R-F Trimmer Adjustments 


Roughly calibrate the tuning dial by setting the 
pointer to the bottom horizontal line at the low fre- 
quency end of the broadcast scale with the two-gang 
tuning condenser at its maximum capacity. The out- 
put indicator should be left connected to the out- 
put system. The connections for the test oscillator 
remain the same as for “Wave-trap” adjustment. 
Volume control should be in maximum _ position. 


— 430,000, 


DET. 8 OSC. 


P-T2T T39-o0 


CAUTION: REMOVE BIAS CELL BEFORE MAKING RESISTANCE MEASUREMENTS. 
NOTE:* OPEN CIRCUIT (LEAKAGE ELECTROLYTIC CAPACITORS ONLY). 


Figure 5—Resistance Diagram 


Power supply disconnected—Tuning condenser in full mesh—Volume control at maximum 
Radiotrons in sockets 


Resistance 

CAUTION: The “Bias Cell,’ sce figures 1 and 2, 
should be carcfully removed before any resistance meas- 
urements are made. Do not allow the spring contact clips 
to short-circuit “Bias Cell” during its removal or in- 
sertion. 

The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and receiver chassis 
ground, on figure 5 have been carefully selected so as 
to facilitate a rapid check of the circuit for defective parts, 
bad joints, etc. The use of this diagram in conjunction 
with the Schematic Circuit Diagram, figure 1, and the 
Chassis Wiring Diagram, figure 2, will permit the loca- 
tion of certain troubles which would otherwise be difficult 


Measurement 
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to ascertain. Each value as specified should hold within 
+ 20%. Variations in excess of this limit will usually be 
indicative of trouble in the basic circuits. Resistance values 
were measured with the Radiotrons in sockets; power 
supply disconnected; tuning condenser in full mesh, and 
volume control set at maximum except where otherwise 
noted. In all cases of measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative (-—) terminal of the resistance meter 
to the chassis ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by con- 
necting a d-c voltmeter of indicated polarity across the 
terminals of the device. 


Set range selector to “Standard broadcast” position. 

Set oscillator and antenna trimming capacitors C12 
and C6, respectively, to a position near minimum 
capacitance (plates near out). Adjust the test oscil- 
lator to 1,700 ke. 

Tune the receiver to pick up this signal (near 1,700 
kc. on dial) for maximum response disregarding dial 
reading. Always’keep test oscillator output as low 
as is possible and still obtain visual indication. Adjust 
trimming capacitors C12 and C6 so that each pro- 
duces maximum (peak) receiver output, re-adjusting 
receiver tuning slightly if necessary, but using the 
minimum trimming capacitance possible to obtain 


ADJUST FROM | 
SIDE. OF CHASSIS| 


©RCA MFG. CO.,INC. 


~8V itav. 134 v. 


BOT 
FRONT OF CHASSIS 


peaks. Adjust the dial pointer (without disturbing 
gang tuning condenser) to a dial reading of 1,700 ke. 
Shift the test oscillator to 600 ke. Tune the receiver 
to receive the signal disregarding the dial reading at 
which it is best received. Then adjust the oscillator 
series capacitor, C8, simultaneously rocking the tuning 
control backward and forward through the signal un- 
til maximum receiver output results from these com- 
bined operations. The adjustment at 1,700 kc. should 
then be repeated to correct for any change which may 
have been caused by the oscillator series trimming 
capacitor adjustment. 


“BIAS CELL” 
CHECK 
SEENTEAT. 


2.6V.| 134V. 
| | | 

| gov! 
TES 


TOM 


P-72778-0 


CAUTION: NEVER CONNECT VOLTMETER TO CONTROL GRID OF TUBE N° 3 (RCA-T5)-SEE TEXT. 
Figure 6—Radiotron Socket Voltages and Trimmer Locations 


Measured at 230 volts, 60 cycle supply—For 230 volt D-C approximately 10% lower 
Tuned to approximately 1,000 kc. (“Standard broadcast” position)—No signal being received— 
Volume control setting optional 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circuit 
resistance. 


CAUTION: The voltage between the RCA-75 control 
grid and ground should never be measured. All ordinary 
meters will paralyze the “Bias Cell,’ see figures 1 and 2, 
in this circuit for a period of approximately one to two 
hours. To check “Bias Cell,” connect 0-1 M.A. milli- 
ameter as shown on figure 6. A satisfactory cell should 
give a steady reading on the meter between 0.3 and 0.65 
M.A. when used with a good RCA-75 tube. 
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The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors and terminals to receiver 
chassis ground on figure 6 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
in + 20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. These 
voltages were measured with set tuned to approximately 
1,000 kc, (“Standard broadcast” range); no signal being 
received and volume control setting optional. To duplicate 
the conditions under which the voltages were measured 
requires a 1,000 ohm-per-volt d-c meter, having ranges 
of 10, 50 and 250 volts. Voltages between 0 and 10 read 
on 10-volt scale, between 10 and 50 on 50-volt scale, and 
between 50 and 250 on 250-volt scale. A-C voltages were 
measured with a corresponding a-c meter. 


away with a sharp knife, or by softening its cement 
with a very light application of acetone using care not 
to allow the acetone to flow down into the air gap. 
The dust cover may be cemented back in place with 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 


may be removed either permanently by cutting it 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


List | Stock hee 
No. DESCRIPTION Puce 


StTocK 
No. 


First Edition. 


ambroid upon completion of adjustment. 


REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Prices quoted above are subject to change without notice. 
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Socket—4-contact 12Z3 Radiotron socket 


——| ba ¢ 
Band—Rober band for ft IP. Taso pe oe ee 
mer—Package Of 5..-.s sees f pee Socket—7-contact 6A7 Radiotron socket.. { 
12118 | Cap—Grid contact cap—Package of 5... 12007| Spring—Retaining spring for Stock No. : 
11978 | Capacitor—Adjustable capacitor (C8)... 12006—Package: of 10... .20n. Kees s : 
12535 | Capacitor—13 Mmfd. (C10)........... 12403] Transformer—First I.F. transformer with 4 
12405 | Capacitor—47 Mmfd. (C18)........... shield (LO @L10, Cieeelowe. eae: { 
12404 | Capacitor—120 Mmfd. (C15, Cl6)..... 12676| Transformer — Second "LF. transformer 
12406 | Capacitor—180 Mmfd. (C19).......... complete with shield (Lil £12, (C18 . 
12694 | Capacitor—220 Mmfd. (C2)........... C1Ow Rs) 4 y ‘ } 
12537 | Capacitor—560°Mmfd. (C1)........... 12467 (OST rap Wave tin! WH) ee 
; p— Wave! trap: (EI). sos. coos 
coe ere cece sete 12394 Volume Control — Control and power 
4868 | Capacitor—.005 Mfd. (C7)...........- awit (6 SU) ere ean ee 
4858} Capacitor—.01 Mfd. (C4, C20, C23, C25) DRIVE ASSEMBLY 
4836) Capacitor—.05 Mfd. (C3, C14, C17).... Cond abl . 
12078 | Capacitor—.05 Mfd. (C26, C27)....... P2401) 3 Condenser. (7 Bene ee eo 
; denser (CoCo Cli. C12) nee ee 
4841 | Capacitor—0.1 Mfd. (C13, C22)....... C ‘abl . 
12682 (Capacitor HMids (Cl4yan oe. miata Paneer tite cig | Ot ogee SNS 
12677 | Capacitor—2 Sections each 16 Mfd. (C28, cord Package of 5........-+ssesee 
C29) .. 12608/ Dial—Station selector dial scale........ 
12681 | Cell—_Bias C4 ee Sack nt ; 12676. ( i i 12419 Indicator—Station selector indicator pointer 
12495; Col Antentaveoil (Ree Mids Ls yun: 12416 Pulley—Indicator pointer shaft and pulley 
126801 Col Coil vandineduacd foun only, for 12417| Pulley—Variable tuning condenser pulley 
second I.F. transformer Stock No. 12676 12418 and set screws.........-.+.-. enopes 
(LIBR L12 oe a ee hae ee 
12496 | ‘Col—Oseillator coil (L6, L7i L8)...... point, set screw for pulley Stock No. 
12006 | Core—Adjustable core for Stock No. 12417——Package of 10...... pak ey 
12403; 1940 7uand’ 126767 eee 12422 Dont re an condenser tuning knob 
4340 es Sas s rey Sp eticlt sha t oer eee eee eer eee eee eee eee eee anee 
12409 pee yee i Sea haa re 12421 aD we cord tension spring—Pack- 
feet Ong ais tas Sein Oa ee eae BBC tOR LOG We Geos rs saat aae 
12395| Range Switch—(S2, $3, $4, $5)....... 
12697 eae ieiaely ohm, flexible type (R14)— Geile ier ec 
ACKAve OLS: cir acreuare deme eee ee oard——Keproducer terminal board...... 
12481) Resistor—330 ohm, insulated, 1% watt, 12640 pptiemec a ee we transformer mounting 
(R3)—Package* obese 2 a. cae racket sow 0.6 sans Oo a eee 
12414 | Resistor—560 ohm, insulated %4 watt, 12674) Coil—Reproducer field coil (L15)...... 
(R6)=—Package “ob en titeee oe 11469| Coil—Reproducer neutralizing coil (L14) 
12265 | Resistor—6,800 ohm, insulated, %4 watt, 12642} Cone—Reproducer cone and dust cap 
(Rib) -—Packavet ols Sh cs ve (LIES \ire.c. crews ania Ween e thats meets 
12695 Resistor—15,000 ohm, insulated, %4 watt, 12493 i aR ane female connector 
(R4)-SPackagelof Susks ae eee Orereproducers Cables,.5. « practic manatee 
12412 | Resistor—47,000 ohm, insulated, 14 watt, 1267 ane el eoenae male connector for 
(R7)—Package of Sov lcss oe reproducer< cables. atc Wem Ome 
12286 | Resistor—56,000 ohm, insulated, %4 watt, 9711 |SeReproducer: -complete ). eon oe eee es 
(R2)—Packavetof Siete eae 11828| Transfotmer—Output transformer (T1).. 
12696 | Resistor—68,000 ohm, insulated, %4 watt, 11886 mana teats to hold field coil 
(R13) —-Packape of) 52. s.0 checitocies securely—Package Of 5..........64. 
12263 | Resistor—100,000 ohm, insulated, %4 watt, 
(RL) Packapecol's 7h eee ee MISCELLANEOUS ASSEMBLY 
12452 | Resistor—330,000 ohm, insulated, 14 watt, 12548] Crystal—Dial escutcheon and crystal.. 
(Ri0)=—Rackage rol Sa avg cm weaes cee 12673] Knob—Station selector, volume control ¢ or 
12285 | Resistor—470,000 ohm, insulated, %4 watt, range switch knob—Package of 5..... 
(RZ) —Packs genof Sicaae cc caer 12672| Resistor—Wire wound ballast and line re- 
12679 | Resistor—2.2 Megohm, insulated, %4 watt, sistor comprising, two 280 ohm sections 
(R5, R9)—Package of 5.........0.. and one 42 ohm section (R15, R16, 
12008 | Shield—First I.F. transformer shield. FUL years hee 3a short Bites te cee ae Tanne 
12607 | Shield—First LF. transformer shield top 11210] Screw—-Chassis mounting screw ach 
12218 Shield—Radiotron shield) Reorder tee comprising 1 screw, 1 lockwasher and 
12678 Shield—Second I.F. transformer shield 1 washer—Package of 4............ 
complete with bias cell holder....... Screw—Set screw for knob Stock No. 
12400 | Socket—Dial lamp socket.............. 12673——Package. of 72054. foe ees 
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RCA VICTOR MODELS 6BT, 6BK, 6BT6, and 6BK6 


Six-Tube, Two-Band, Battery-Operated, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
“Standard Broadcast” (A) 


Betaadard Broadcast” (A)... 22 00s... 530-1,900 ke Ao be (osc): 1,700 ke onc ant 
merge wave (Oye. oo os oe es, Seles 5,800-21,600 ke Recore Wvaven (Cpe, Sate vies le dex 20,000 ke (osce., ant.) 
EM Ce ECE Cy ea ee awe Oe a EO elon naa e's 2 CE Aare ews Le gy ee pa 460 ke 
RapIOoOTRON COMPLEMENT 

MER GAACG weve... a. First-detector—Oscillator (A) RIGA OM ae 8 set edenies oP TR ee Audio Driver 
MOA LAL ER Seam oan ode § Intermediate Amplifier Ga Lal UY Sse ose ty vac marae Power Output 
Pee AIP G. 2 ls. Second-detector-A.F.-A.V.C. Cop SOG eS et a Power Output 
Pot Lampe... .\. 5's 6BT or 6BK (1); 6BT6 or 6BK6 (2); Mazda 2.0 volts, .06 ampere, miniature screw base 
BATTERIES REQUIRED 

Biel cor GDK ... 42010. “A,” one plug-in 2/4-volt Air-cell (Eveready A-600 or equivalent), or one 2-volt storage 


battery; “B,” three 45-volt B batteries (Burgess No. 21308, Eveready No. 486, or equiv- 
alent): “C,” one 7'4-volt C battery (Burgess No. 5540, Eveready No. 773, or equivalent), 
and four bias cells (Stock No. 12681). 


Pot, OroO DKS. .....% “A>” one 6-volt storage battery; “B,” none required; “C,” one 7'/2-volt C battery (Bur- 
gess No. 5540, Eveready No. 773, or equivalent), and four bias cells (Stock No. 12681). 
CURRENT CONSUMPTION 6BT or 6BK 6BT6 or 6BK6 
OUR CR SEOs OS ls Ore er DGG lath Ol ps os 255 noe wor y Meg FNS ime tes ERIS asso 
RD VOUS A, tah nlite ial suis ost oe de es sare ear OE MATNO GO )in es hse os Bg a wey ee © incre: + ee ee 
ee TO ek et ede ah at. Gis Gites oe Siete EA, wip MOE PMs Mes We vase es 8 mae ae 1.35 amps. 
Ne oe woh Shes Datei a Ae Gn 29 6 bd pw Dad UPA be DORE Re Od mies mes dwe» 1.40 amps. 
Rare INS IVIL 8 ose s\n cows = 4%s/a) he Seda ela Sn Cae we ARE ee ee os ees eee oe (Supplied from vibrator) 
Md PEL Picts sa hs 2 he ie te pe HAS ewes ws cane Chenier We We Os et QIGROSE Sh wk Gt Maer. err eee 3 amp. 
POWER OUTPUT 
CFEC CT Ae EW echt 2 Gin cies y sisbbio. 4/0, Vides. So9-a's 1 De a hia crete ke ee ee leap kes PRR Ey Bins 1.0 watts 
tin Egos eer a Ry cies A adele apd sna'y WEES S DRI Tae RIPE ee oa, een ee Rae ee ae 1.6 watts 


Mechanical Specifications 


CapriNET DIMENSIONS 6BT 6BK 6BT6 6BK6 
[SUSY Se it Pe RR Per. 5 ue Dy Patines eee 5 58 ~lanchese) 0 i= inches: .:.....38 — inches 
Bergener co idee oe Ne ace eae wk Toa ACES hd wd 13VAPinehes. bec 6ss $307, Pinches: =. eee. s 23% inches 
Meg deh oi « «© pts eee hy Pisranckes <i. 2) AIVesanches gale. ss Lio. MGCNESs See te. 114g inches 
WEIGHTS . 

NI 2): Sin Sey een Sols eee Re ad Zi MOOUNGSY.. Ata 21s. AGE WOON sae te bcd Oe  POUNMS. << = 2+.) 57 pounds 
Brn PING 3 Ss nals ena ame Doe ROOURCS.. 5 25.4): SS Onde cc aap ei POUNGSs «633. 93's 69 pounds 
Me tincciswisdecal iCNSiOficea vet meme einen here 6 Sis! ah ack a Aen deb he sllssoates 12 inches x 7 inches x 2/2 inches 
ret alee eioint cor la beigpts Ment MNP RR Ad 5 oi uh Fie aS koe #8 i aelerend ath bee pa dybrerenelinn nib wns gen les 7% inches 
Operating Controls....... (1) Tone, (2) Tuning, (3) Volume, (4) Range Selector, (5) Power Switch (located 

on right side of cabinet). 
Bee ee) (ie GEN ATL OS: ie rane RN LS Ee se silg Diao hSD mapher ee 8 e whcapl ag eyai SMe se parece? 10 to 1 and. 5Q.to.4d 


General Features 


These receivers employ the same type chassis. The dynamic loudspeaker. Models 6BT and 6BK obtain 
table models SBT and 6BT6 each employ an eight- their plate supply from “B” batteries and their fila 


inch, dust-proof, permanent-magnet, dynamic loud- ment supply from either a 21/-volt Air-cell or a 2- 
speaker while the console Models 6BK and 6BK6 each volt storage battery. Models 6BT6 and 6BK6 obtain 
employ a twelve-inch, dust-proof, permanent-magnet, their plate supply from a compact, vibrator power- 
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he's, 


supply unit, which, in turn, is operated from a 6- 
volt storage battery. One cell (2 volts) of this same 
storage battery is used to supply filament voltage to 
the Radiotrons. The vibrator is of the “plug-in” 
type which permits ready removal or replacement. 
Models 6BT and 6BK have a pilot-lamp switch com- 
bined with the main power switch so that the pilot 
lamp may be turned off, after the receiver is tuned 
in, to conserve battery current. 


The circuit used in these receivers is of the super 
heterodyne type with such design features as mag- 
netite core adjusted if transformers, improved core- 
adjusted antenna wave-trap, high-frequency tone con- 
trol, automatic volume control, phonograph terminal 
board, new edge-lighted dial, plunger-type air trim- 
ming capacitors, and built-in antenna coupler. 


Circuit Arrangement 


The first-detector and oscillator functions are com- 
bined in the RCA-1C6 tube. The input of this tube 
is coupled to the antenna through a tuned r-f trans- 
former. A series wave-trap, tuned by means of an 
adjustable magnetite core, is connected from antenna 
to ground to prevent signals of intermediate fre- 
quency (460 kc) from being introduced into the 
first stage as interference. Both the oscillator and an- 
tenna circuits employ separate coils for each band. 
These coils are tuned by means of individual plunger- 
type air trimming capacitors. 


The intermediate-frequency stage is coupled to the 
RCA-1C6 and to the RCA-1F6 by means of tuned 
transformers. These transformers resonate with fixed 
capacitors and are adjusted by molded magnetite 
cores to tune to 460 kc. 


The modulated signal as obtained from the out- 
put of the if system is detected by one of the diode 
plates of the RCA-1F6. The audio component of this 
rectified signal, which develops across the volume 
control R5, is fed thru coupling capacitor C21 to the 
control grid of this same RCA-1F6 for audio voltage 


SERVICE 


The various diagrams in this booklet contain such 
information as will be needed to isolate causes for 
defective operation if such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adja- 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


cent to the symbols signifying these parts on the dia- 
grams. Identification titles, such as Cl, Li Rebvetex 
are provided for reference between the illustrations 
and the Replacement Parts List. The coils, reactors, 
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amplification. The d-c component resulting from the 
detection process is fed thru resistance-capacitance 
filters to the control grid returns of the RCA-1C6 and 
RCA-1A4 tubes as automatic volume control bias. 
Bias cells are connected in these grid circuits to pro- 
vide bias voltage under conditions of little or no 
signal. The output of the RCA-1F6 is resistance- 
capacitance coupled to the RCA-30 driver which, in 
turn, is transformer-coupled to the two RCA-49 
tubes used for push-pull class B output. The output 
of this push-pull stage is transformer-coupled into 
the permanent-magnet dynamic loudspeaker. A two- 
position, high-frequency tone control, consisting of 
C29 and 82, is connected across the secondary of the 
driver transformer T1. 

Models 6BT6 and 6BK6 obtain their plate supply 
from a vibrator-type power unit. The vibrator to- 
gether with the power transformer T3 combine the 
functions of generating alternating current and rectifi- 
cation. Filter chokes and capacitors are built into 
this unit to eliminate interference (noise) which 
would otherwise be introduced into the receiver cir- 
cuits. 


DATA 


and transformer windings are rated in terms of their 
d-c resistance only. Ratings of less than one ohm are 
generally omitted. 

Caution: The four bias cells are used only for the 
purpose of supplying bias potential and should never 
be measured with an ordinary voltmeter or other 
device which draws any current. A simple check on 
these cells may be made by connecting a milliammeter 
in the plate circuit of the RCA-1C6 tube and noting 
the plate current reading. Then remove the two bias 
cells (3 and 4), being careful that the spring contact 
clips do not short-circuit them during removal. Con- 
nect a 4-volt battery between the + and — 4v. 
terminals of the bias cell board, and again note the 
plate current reading. If the first reading obtained 
(with bias cells) is more than 40% from the latter 
reading (with 4-volt battery), all bias cells should 
be replaced. This 40% difference is equivalent to a 
change of approximately 25% battery voltage. 


Alignment Procedure 
There are five alignment adjustments provided in 
the antenna and oscillator coil tuned circuits. The 
if transformer adjustments are made by means of 


screws attached to molded magnetite cores. All of 
these circuits have been accurately adjusted during 
manufacture and should remain properly aligned un- 
less affected by abnormal conditions or altered during 
servicing. Loss of sensitivity, improper tone quality, 
and poor selectivity are the usual indications of im- 
proper alignment. 

The correct performance of this receiver can only 
be obtained when the aligning has been done with 
adequate and reliable apparatus. The manufacturer 
of this receiver has available, for sale through its dis- 
tributors and dealers, a complete assortment of such 
service equipment as may be needed for the align- 
ment operation. 

A test oscillator, such as the RCA Stock No. 
9595, is required as a source of the specified align- 
ment frequencies. Visual indication of receiver out- 
put during the adjustments is necessary and should 
_ be accomplished by the use of an indicator such as 
the RCA Stock No. 4317 Neon Output Indicator. 

Attach the output indicator across the loudspeaker 
voice coil. Advance the receiver volume control to its 
maximum position, letting it remain in such position 
for all adjustments. For each adjusting operation, 
regulate the test-oscillator output so that the signal 
level is as low as possible and still be observable at 
the receiver output. Use of such small signal will 
obviate broadness of tuning which would otherwise 
result from a.v.c. action on a stronger one. 


I-F Adjustments 


The four adjustment screws (attached to molded 
magnetite cores) of the two i-f transformers (one on 
top and one on bottom of each i-f transformer) are 
located as shown by figures 3 and 7. Each circuit 
must be aligned to a basic frequency of 460 ke. 

Connect the “Ant.” output of the test-oscillator to 
the control grid of the RCA-1C6 through a .05 mfd. 
capacitor. Connect the test oscillator “Gnd.” terminal 
to the ground terminal of the receiver chassis. The 
receiver range selector should be in its “Short wave” 
position. Tune the test oscillator to 460 ke. Adjust 
the receiver tuning control to a point, within its 
range, where no interference is encountered either 
from broadcast stations or from the heterodyne os- 
cillator. 

Adjust the two magnetite core screws L12 and L11 
of the second i-f transformer to produce maximum 
(peak) indicated receiver output. Then, adjust the 
two magnetite core screws L10 and L9 of the first if 
transformer for maximum (peak) receiver output as 
shown by the indicating device. It is advisable to re- 
peat the adjustment of all i-f magnetite core screws to 
assure that the interaction between them has not dis- 
turbed the original adjustments. 


R-F Adjustments 


Calibrate the tuning dial by adjusting the scale 
pointer to the extreme low-frequency end calibra- 
tion mark (530 kc) on “Standard Broadcast” scale 
while the gang tuning condenser plates are in their 
fullmesh position. Alignment should be made in 
sequence of “Wave-trap,” “Standard broadcast,” and 
“Short wave” respectively. 


_ Wave-Trap Adjustment 
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Attach the “Ant.” output of the test oscillator to 
the receiver antenna terminal “Al” through a 200- 
mmfd. (important) capacitor. The ground connections 
remain connected together. Leave the test oscillator 
adjusted to 460 ke and range selector in “Short wave” 
position as before. Then adjust the wave-trap screw 


to the point which causes maximum suppression of 
the 460 kc signal. 


“Standard Broadcast”’ Band 

Connections for the test oscillator remain the same 
as for “Wave-trap adjustment.” Adjust the test os- 
cillator to 1,700 ke and set the receiver tuning control 
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Figure 4—Power Unit Wiring (6BT6 and 6BK6) 


to a dial reading of 1,700 ke with its range selector 
changed to “Standard broadcast” position. Leave the 
volume control of the receiver at its maximum post- 
tion. Regulate the output of the test oscillator until a 
slight indication is perceptible at the receiver output. 
Then adjust the two plunger-type air trimmers, C5 
and C8, of the oscillator and antenna coils so that 
each produces maximum (peak) receiver output. 
After this maximum has been accurately obtained, 
shift the test oscillator frequency to 600 kc. Tune the 
receiver to pick up this signal near 600 ke, disregard- 
ing the dial reading at which it is best received. Then, 


adjust the oscillator magnetite core screw L7 (top of - 


oscillator coil) simultaneously rocking the receiver 
tuning control backward and forward thru the signal 
until maximum receiver output results from these 
combined operations. The adjustments at 1,700 ke 
should then be repeated to correct for any change 
which may have been caused by the 600 ke oscillator 
adjustment. Tighten lock nuts on C5 and C8. 


“Short Wave’ Band 

Connect the “Ant.” output of the test oscillator to 
the receiver antenna terminal “Al” through a 300- 
ohm resistor, leaving the ground connections as be- 
fore. Place the receiver range selector to its “Short 
wave” position and set the dial pointer to 20,000 kc. 
Adjust test oscillator to 20,000 ke. Adjust the oscil- 
lator air trimmer C2 to produce maximum (peak) 
output. Two positions of this trimmer may be found 
which produce maximum output. The position of 
minimum capacitance (plunger near out) should be 
-used. Tighten lock nut. Adjust the antenna air trim- 
mer C7 to produce maximum (peak) output while 
slightly rocking the gang tuning condenser back and 
forth thru the signal. Two positions may be found on 


this trimmer which produce maximum output. The 
position of maximum capacitance (plunger near in) 
should be used. Tighten lock nut. Check for image 
signal by changing the receiver dial setting to 19,080 
ke. If the oscillator air trimmer C2 has been correctly 
adjusted, the image signal will be received at this 
position. No adjustments should be made while check- 
ing for the image signal. 


Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
methods of connecting a low-impedance pickup, or 
the RCA Victor Models R-93, R-93-2, and R-93-S 
Record Players are shown on the schematic diagram 
(figure 1). 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
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Figure 5—Resistance Diagram 


Power-supply cable disconnected 


Radiotrons in sockets—Tuning condenser in full-mesh—Bias cells and 


“C” battery removed—Volume setting optional 


Resistance Measurements 


**Before making any resistance measurements, remove 
the four bias cells and connect jumpers on bias-cell 
board as shown. Also, remove the “C” battery and con- 
nect the two leads (—7} v. and —3 v.) to chassis ground. 
After measurements are completed, remove jumpers from 
bias-cell board and then carefully insert bias cells. Next, 
insert “C” battery and restore leads to their respective 
positions, 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and receiver chassis 
ground, on figure 5, have been carefully selected so as 
to facilitate a rapid continuity check of the circuits. The 


use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Chassis Wiring Diagram, 
figure 2, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within +20%. Variations in excess 
of this limit will usually be indicative of trouble in cir- 
cuit under test. In all cases of measuring the resistance be- 
tween points of the circuit and ground, it will be necessary 
to connect the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connecting a 
d-c voltmeter of indicated polarity across the terminals of 
the device. 
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light application of acetone using care not to allow 
the acetone to flow down into the air gap. The dust 
cover should be cemented back in place with ambroid 
upon completion of adjustment. 
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Figure 6—Loudspeaker Wiring 


Power Supply (Models 6BT and 6BK) 


Filament voltage for these receivers is obtained 
from either a 2\4-volt Air-cell or a 2-volt storage 
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Figure 7—Radiotron Socket Voltages, Coil, and Trimmer Locations 


Measured with all batteries at normal voltage—Tuned to approximately 1,000 kc (“Standard 
broadcast”)—No signal being received—Volume control optional 


Radiotron Socket Voltages 


CAUTION: Do not attempt to measure voltages on 
control grids of RCA-1C6 or RCA-1A4, with any con- 
ventional voltmeter, due to presence of bias cells. See 
“Caution” under “Service data” for method of measur- 
ing these cells. 

Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circmt 
resistance. 


oc 
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battery. When the Air-cell is used, the 0.46-ohm re- 
sistor R14 must be connected in series with the A- 
battery lead as shown on figure 8. When operating on 
a 2-volt storage battery, this resistor R14 should be 


Radiotron Plate Current Readings 
Measured with Milliammeter Connected at Tube Socket 
Plate Terminals under Conditions Similar to 
Those of Voltage Measurements 


(1) RCA-1C6—1st. Det 


—Osc. 

(2) RCA-1A4—LF. 

(3) RCA-1F6—2nd Det.—A.F.—A.V.C... 
(4) RCA-30—Driver 

(5) RCA-49—Output 

(6) RCA-49—Output 


removed. Plugs are provided on the battery cable (see 
figure 8) for plugging in the Air-cell and B batteries. 
The A-battery plug should be removed when operat- 
ing on a 2-volt storage battery. The 7//2-volt C battery 
is located on the top-side of the chassis and securely 
held in place by a metal cover (see figure 3). The 
four bias cells are located underneath the chassis (see 
figures 2 and 5). 


c.G. 
DET. & 


1 OSC, 
1c6 
eT | 
) 
sok a5 
Thv. hiby. 
| 
ae 
ea 


: 


The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground on figure 7 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
in +20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. To 
duplicate the conditions under which the voltages were 
measured requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50, and 250 volts. Use the nearest range 
above the voltage to be measured. 
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Power Supply (Models 6BT6 and 6BK6) 


The vibrator power unit supplies the necessary 
plate, grid, and cathode voltages for proper operation 
of these receivers. It contains a plug-in type vibrator, 
step-up transformer, and an efficient filter system. 
Rectification of the high voltage is accomplished by 
means of the synchronous vibrator. The complete 
unit is acoustically shielded to prevent noise. The 
vibrator-power-unit chassis should be insulated from 
the receiver chassis, when removed for service, to 
avoid vibrator buzz. The vibrator unit has been care- 
fully adjusted by means of special equipment to insure 
quiet operation over an extensive period of life. No 
adjustments should be attempted on a_ vibrator 
suspected of being in a defective condition, but a 


renewal installed. The plug-in arrangement affords 
easy removal or replacement. 

A 6-volt storage battery supplies power for the 
vibrator and for the tube filaments. Four connections 
are required to the 6-volt battery. The 6-volt 
(black) lead and the + 4-volt (blue) lead supply fila- 
ment voltage to the receiver, while the + 4-volt (red) 
lead and — volt (yellow) lead supply voltage to the 
vibrator power unit. The two 4-volt leads (blue and 
red) should make separate connections to the same 
battery strap to avoid against vibrator buzz which 
might otherwise result if these two leads are joined 
together or touch each other. The 7'4-volt C battery 
is located on the top-side of the-receiver chassis and 
securely held in place by a metal cover (see figure 3). 
The four bias cells are located underneath the re- 
ceiver chassis (see figures 2 and 5). 
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Figure S—Battery Cable (6BT and 6BK) 
(Stock No. 12826) 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


she DESCRIPTION A oe 
RECEIVER ASSEMBLIES 

12806 | Board—3-contact antenna and ground ter- 
minal board and bracket, assembled... $0.25 

12717 | Board—3-contact phonograph terminal 
orey: Ve Rae eh arg Par a NAME BER 28) 2 ie) 

5237 | Bushing—Variable condenser mounting 
bushing, assembly—Package of 3..... 43 
12118 | Cap—Grid contact cap»—Package of 5... =t5 
12714 | Capacitor—Adjustable trimmer (C5).... 38 

12807 | Capacitor—Adjustable trimmer (C2, C7, 
C8). TG ee 35 
12814 | Capacitor—5.6 Mmfd. (C40)........... .20 
12723, | Capacitor—56 Mmfd. (C39) .220. esi. PHS) 
12629 | Capacitor—56 Mmfd. (C16)........... .20 
12813 | Capacitor—82 Mmfd. (C10)........... .20 
12404 | Capacitor—120 Mmfd. (C15, C18, C19). 26 
12724 | Capacitor—120 Mmfd. (C24).......... 28 
12725. 4 Capacitor—150-Mmid. (Cl)..41.470002. .28 
12406 | Capacitor—180 Mmfd. (C20).......... 6 
12812 | Capacitor—450 Mmfd. (C4).......... . "Ap 
12811 | Capacitor—3,600 Mmfd. (C3, C6)...... 335 
5005 | Capacitor—.0035 Mfd. (C25).......... .16 

5107 | Capacitor—.0025 Mfd. (C21, C27, C28, 
G30) ilasee ares eapucete ets ieee ae eee .16 


| ee DESCRIPTION ee 
Nan 

4836 | Capacitor—.05 Mfd. (C9, C17)......... 30 
4841 | Capacitor—0.1 Mfd. (C23)............ ae 
4840 | Capacitor—0.25 Mfd. (C14, C22)...... .30 

12804 | Capacitor—Pack, comprising 2 sections, 
$2Mid.. each (C12 Ci6)i. 5 oe eee 1.70 
12684. Gellk-—Bias' cells sito vats aieetateca ae weet 30 

12797 | Coil—Antenna coil and shield, complete 
(AGE oak 4) ees ene 1.30 

12798 | Coil—Oscillator coil and’ shield, comple 
(G52 EGS ois US) i cyeac eae are st ee 1.65 

12701 | Condenser—2-gang variable tuning con- 
denser (CRO OUa ye oe5 oss arr amare 4.00 

5119 | Connector—3-contact female connector 
forepeaker cablevs Vince.sslgn ee a ee a) 

12805 | Connector—5S-contact male receptacle, lo- 

cated on rear of receiver chassis for 
power cableiie.% 4.1: au: ane ialeree oie .20 

12800 | Core—Adjustable core and stud for Stock 
INGigN 2198. aia haterstels eis: le cement 2740) 

12006 | Core—Adjustable core and stud for Stock 
= Noswl28Objand (2802 sos: sted wets 2 

12664 | Core—Adjustable core and stud for Stock 
Toone) WAS WG en aren rape CRA ncn clogs iG ¢ yes 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS—Continued 


DESCRIPTION 


HIST 
PRICE 


Drive—Vernier drive, complete, for vari- 


able tuning condenser.........-+0.-+ 
Holder—_Bias cell (holders .-s 05+. - 
Indicator—Station selector _ indicator 
POMEL. Nishe ak c.sterale ete = 8 Sen olen wee oe 
Lamp—Dial lamp—?2-volt............+- 
Mask— Dial’ licht’ diffuser... °. 2.5... 5. 
Resistor—5,600 ohm, carbon type, 4 
Matt Pacnade OF JPCRD) Se tees ke ee 
Resistor—22,000 ohm, carbon type, 1/4 
watt—Packape of 5° (R7) ii. 2.0 0005s 
Resistor—56,000 ohm, carbon type, 1/10 
wate —Prackage Of 3 (R4). cose es ws 
Resistor—56,000 ohm, insulated type, %4 
watt—-Packave’ ofS (RI) iy. ialee 
Resistor—270,000 ohm, carbon type, %4 
watt-—Package of 5° (R9).... cece e ees 


Resistor—1 meg., carbon type, 1/4 watt— 
Package of 5 (R6) 
Resistor—1l meg., insulated type, 1/4 watt 


6) 0 00. 0 16,0: (Biw «0 @ @ 6) 9)» < 


BePackave OF > (IRTO} a. . oan.n se so 
Resistor—2.2 meg., carbon type, 1/4 watt 
SSPackAgesor OURO ys aes ka. ee Vales 
Resistor—2.2 meg., insulated type, 1% 


watt—Package of 5 (R3) 
Shield—-Coil shield for Stock No. 12797. 
Shield—Coil shield for Stock No. 12798. 
Shield—I. F. transformer shield for Stock 
INiGsa 2 SOs anda lOO Derr. cr tect ate) eens 
Shield—I. F. transformer shield top for 
COGN Os BOO Dearne emcee is oust avout ate 
Shield—I. F. transformer shield top for 
Stock No. 12801 


21pm OWS. bree. 6 6 


ee 


Shield—Radiotron shield......... OU Bie 
Socket—4-contact 1A4 or 30 Radiotron 
SOCK CMCC T A eee eet Senate erate es ce sree nw 


Socket—5-contact 49 Radiotron socket... 
Socket—6-contact 1C6 or 1F6 Radiotron 

BOCK E terete ecole torre Lie SSE ork a biel tie 
Socket—Dial lamp socket.............-. 
Spring—Retaining spring for core, Stock 


Nos. 12800, 12006 and 12664—Pack- 
ACM Lael One e eet oe ucveca/ a /ue neta aoe 
Switch—Range switch (S1)............ 
Switch—Tone control switch (S2)...... 


Transformer—A udio transformer pack 
(CITED) ences corstioue alton tate ys. otal o\'s vitae eb are 
Transformer—lst I. F. transformer, com- 
pletem (Oe OsEC NS. AGG) ie. sie ess 6 sve 
Transformer—2nd J. F. transformer, com- 
plete (L11, L12, C18, C19, C20, R4). 
brap——Wave-trap. (LIS) oe a lone oe wi 
Volume Control (R5) 


60:6 (e006 6-0 6 8 6 @ oe 


REPRODUCER ASSEMBLIES 
Console Model 6BK — 6BK6 


35 


.20 
38 
a 


1.00 


1.00 


To 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


Cone—Reproducer cone and dust cap 
CLES)! cots c ae cr ean eater ys 
Plug—3-contact male connector for re- 
PLOCUCEL (iz je0c c's aol pecan tana eis ec 
Reproducer—Complete 


fo 0: 9) 41 S16 ee 4) Ole (se 6 6 


1.00 


2) 
14.85 


REPRODUCER ASSEMBLIES 
Table Model 6BT — 6BT6 


Cone—Reproducer cone and dust cap 
Ce oc cals ois tana a = hen eat cae Gs 
Plug—3-contact male connector for re- 
PROC UCE Tames siehes iver Sein ec thereon Mere L Ne 
Reproducer—Complete 


ce eee eee eee eee 


4289 
12822 


12823 


4288 


4937 


4841 
12821 
12820 

4840 
11387 
12819 


12179 
12793 


12791 
4286 


10907 
4290 


12815 
12818 
12825 
5034 
4814 
4284 


12816 
12817 
4285 


12826 


12786 


4288 
12827 


Cap—Fuse connector male cap—Package 


List 


ESCRIP 
DESCRIPTION Pirce 


VIBRATOR ASSEMBLIES 
6BT6 — 6BK6 


Body—Fuse connector female body—Pack- 
age of 10 
Cable—Power cable (set end), approxi- 
mately 63 in. long, complete with one 
5-contact female connector and one 4- 
contact male connector—less power 
switch—Used in Table Model only.... 4. 
Cable—Power cable (set end), approxi- 
mately 44 in. long, complete with one 
5-contact female connector and one 4- 
contact male connector—less power 
switch—Used in Console Model only.. 


38) 


ehal eis e.8) 6s. 6) 6 wie 6 8 6 60 88 Be 0 8, 
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Capacitor—.05 Mfd 
Capacitor—.01 Mfd. (2 used in parallel) 


oeoeeer ore eee 


GESh Era ee chide he RTOS ae 
Capacitor—0.1 Mfd. (C35)........... aD 
Capacitor—0.1 Mfd. (C38).........46- 40 
Capacitor—0:25- Mfd., (C34)... 2258. 45 
Capacitor—-0,25"° Nid. (C33). 2. see see 30 
Capacitor—I10 Mid. (C37)....5...6604.55 .86 
Coil—Vibrator choke coil and terminal 

boardmassembply MULL 7 \ivsst- cts nierie lites 40 
Coil—Vibrator choke coil (L15)........ 45 
Connector—4-contact male connector for 

PUT CID ere a sinh eo Maeale esis vee eee 25 
Connector—5-contact female connector 

and cover for power cable........... 30 
Ferrule—Fuse connector ferrule and bush- 

Wie achive Ot PO0uss spins eve ens 38 
Fuse—3 amp.—Package of 5 (Fl)...... .40 
Insulator—Fuse connector body insulator 

Package OF TO iodine wea eet ee es alws 33) 
Reactor—Air core reactor (L14)........ .80 
Reactor—Iron core (L18)............. 95 
Resistor—4 ohm, flexible type (R13).... 25 
Resistor—56 ohm, carbon type, 1/4 watt— 

Packdee died, CRIT RID) ioc ool eas 1.00 
Socket—5-contact vibrator socket....... 5 


Spring—Fuse connector spring—Package 


Switch—Power switch (83, $4) 


aad a0) le) 6.6, © 


Transformer—Vibrator transformer (T3) 3.00 
Vibrator—Complete (L16)............ 4.85 
Washer—Fuse connector insulating washer 

PE OGKACRs Of mel Oia ow sivas mere win Ss o' 2S 


MISCELLANEOUS ASSEMBLIES 


Body—F use connector female body— 
Package oF LO) (6B 7 6BK) nc... as ss 
Cable—Power cable (set end), approxi- 
mately 60 in. long, complete with four 
2-contact male connectors and one 5- 
contact female connector—less power 
SWILCH COD OL KO) em meat iectsteieesloreleiacs 
Cable—Power cable (battery section), 
complete with battery connectors and 
female section of 4-contact connector 


©) 


(6D 7 OAGBRG)e same ise aw ales ses ote 2.00 
Cap—Fuse connector male cap—Package 
GEO AGB GBR). ke vat ee ess 36 


Connector—2-contact and guide pin male 
connector and cover for power cable 
(GEE ODR) tack se cans hititie oa.g wary othe 

Connector—2-contact male connector for 


power ncablen (GB de OD ine apie wa we eae 


The prices quoted above are subject to change without notice. 
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Connector 


6BK6) 


Connector 


6BK6) 


First Edition 


4-volt battery connector for 
Stock No. 12786—Package of 2 (6BT6- 


Connector—6-volt 


Tnaulator—<P use’ connector body insulator 
—Package of 10 (6BT-6BK)....... ae 
selector knob (large) 


eee eee eer eee eee ee eee e os 


eo eceereer eee sree ee eee se ee 


Knob—Station 

Package of 5 
Knob—Station selector vernier knob 
(small)—Package “‘ofS5.c. occas = 


Connector—4-contact female connector 

for cable; Stock» Now: l2u8Gnee erica: 
5-contact female connector 
and cover for power cable (6BT - 6BK) 
battery connector for 
Stock No. 12786—Package of 2 (6BT6- 
Crystal—Station selector dial escutcheon 

and crystal 
Ferrule—Fuse connector ferrule and bush- 
ing—Package of 10 (6BT-6BK)..... 


see eee ase oor e eee ee eeeoese 


The prices quoted above are subject to change without notice. 


SERVICE HINTS (Models 6BT6 and 6BK6) 


(1) Hum or noisy reception will be promoted by poor connec- 
tion of the blue and red battery leads. These two leads must 
be kept physically separated as far as possible. 


(2) If charging apparatus is associated with the 6BT6—6BK6, 
a 0.25 mfd. capacitor should be inserted in the receiver 


ground lead. 
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Knob—Volume control, range _ switch, 
tone switch or power switch knob— 
Packagev0Ot Olsgian cc ues wecate nae 

Resistor—0.46 ohm, flexible type—Pack- 
age of 5 (R14) (6BT-6BK only).... 

Screw—Chassis mounting screw assembly 
for table model only—Package of 4... 

Screw—Chassis mounting screw assembly 
for console model only—Package of 4. 

Screw—Cone , point set screw for con- 
nector, Stock No. 12788—Package of 
10 (6BT6-6BK6 only)..... sare cnicent s¥e 

Spring—Fuse connector spring—Package 
of310: (6BY- 6B. only)o% occa 

Spring—Retaining spring. for knob, Stock 
Nos. 11347 and 12700—Package of 5. 

Spring—Retaining spring for knob, Stock 
No. 12699—Package of 10.......... 

safe et bes switch (6BT-6BK only) 
(SS ices eld athe och in aiecact haere ae 

Washer—Fuse connector insulating washer 

—Package of 10 (6BT- 6BK only).... 


RCA VICTOR MODELS 6T and 6K 


Six-Tube, Two-Band, A-C, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 


Porangard broadcast” (A) .......... 540-1,820 kc. peech a hag el doors on Tat Oy PMS tm | ae ae ea 
600 ke. (osc.), 1,700 ke. (osc., ant.) 
ermars aye: (( BD). ce eed os ks 1,820-6,600 kc. PE ave OLD ce iy yok co i OK None required 
RASS IU Ve em eae et Oe nc nie Le ess she oeiasipa doh ae als een wtbb-a wurde Poke bow wes 460 kc. 
RADIOTRON COMPLEMENT 
BOING AB cea cies ee s'es First Det.—Oscillator (4) RCAGES 2.75. . oye Audio Voltage Amplifier 
aC! Gs a ear Intermediate Amplifier MD OS Sis C0) 6s RR Kei, les tale ina Power Output 
aS GF Us @ Pe Second Det.—A.V.C. PE ae SA ee GaSe Macys ainanad Full-wave Rectifier 
Not eg yey tataligs  el han ey seed Noosa Ania Pele en, sn bead « Mazda No. 46, 6.3 volts, 0.25 amperes 
Power Suppty RaTINGs 
Es aera ew os eie gee w He ni ghawss PMN AIS CPR eed SHE bate os 105-125 volts, 50-60 cycles, 80 watts 
Ee nae gud Yi civicly Vai E bie eb wd aPcg eee Ow wale enw a 105-125 volts, 25-60 cycles, 80 watts 
RE eo ee he aa ahs FOG dates aw eS . 100-130/140-160/195-250 volts, 40-60 cycles, 80 watts 
Power Output RATING LouUDSPEAKER 
ee coe aed oh eae ee ee 2.0 watts Serle ae Ane Pex 5 Pia le Sd aw 0s Electrodynamic 
PRINS a ici ix pale dy wks Mae ee 4.5 watts Voice Coil Impedance...... 2.2 ohms at 400 cycles 


Mechanical Specifications 


CABINET DIMENSIONS Model 6T Model 6K 

TS ES ER SS Se ae eer ar ee DRM Regt eat itso pee eck Peni tees & wey en dish ods aa 37\4 inches 
RE ener a TIED ya Ge hw ld «als tee ou a Pee eC NEG es OE on, alk ss Lihat s ATR eles s 23 ~~ inches 
ME et rere vy a ave ak By Sask, oa ES DCS DORE RE Gk eee NBR: | Ra ae ieee ea 11 inches 
meee INGLY eo OS ie Ss oad. base ok wa De LS Crea, ee to ean a tals a We ee ESS le wae 43 pounds 
ee tees (OMIDDING) 60s 6 Peale na oie w sce iene SH MIGREELINIR Tere ge toe IGA, seas Ay tenc, Sia e's chins. owns bio ase 55 pounds 
RIM grt meet aris ie ee. gigs, RTA cae ie Poe co Sad daw eG RS ee nae 12 inches x 7 inches x 2'4 inches 
es rr ee eet Ch SET. Bhid ai waco b a vw 9 vg hclcwieaidin loess 7’. inches 
Peperat ig controls. 3... 25s... (1) Power Switch—Tone, (2) Tuning, (3) Volume, (4) Range Selector 
ee eg eee Peas, gh ato sg acl bed okls 05g gE Kee d Oko ge ce ba we ee e's 10 to l 


General Features 


These receivers employ the same chassis and have 
many distinctive features. Model 6T employs an 8- 
inch dynamic loudspeaker and Model 6K employs a 
12-inch dynamic loudspeaker. The superheterodyne 
circuit is used with such features of design as: mag- 
netite core adjusted if transformers, improved 
core adjusted antenna wave-trap, aural compensated 
volume control, continuously variable tone control 
with music-voice switch, automatic volume control, 
resistance coupled audio system, phonograph terminal 


Tuning is continuous through the “Standard broad- 
cast” and “Short wave” bands (including 49 meters). 
The “Short wave” position of this extensive range 
also includes channels assigned for police, amateur, 
and aviation communication. Trimming adjustments 
are located at accessible points. Their number is 
reduced to the least that is consistent with efh- 
cient operation. The tuning dial ratio of ten to one 


board, band selective illumination of dial scales, and 
a dust-proof loudspeaker. 


permits ease of tuning, especially in the “Short wave” 


band. 


Circuit Arrangement 


The first detector and oscillator functions are ac- 
complished in a single tube, an RCA-6A8. The in- 
put of this tube is coupled to the antenna through 
a tuned transformer. A shunt (magnetite core ad- 
justed) wave-trap is connected across the primary of 
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this transformer to prevent signals of intermediate fre- 
quency (460 kc) from being introduced into the 
first stage as interference. The two-section gang con- 
denser, which tunes the antenna transformer second- 
ary and the heterodyne oscillator coil, has adjustable 


2™°DET. 
15 DET. 8OSC. B 
6A8 


6F5 -O\MFO. 6 FE 


SOME MODELS) 


TO BAND 


IND. LAMPS 27,000n 


Re R3 
6800 ]22,000n} Cl4 
im 


RIO 
100,000 


60~ 8.6n 
250 12.80 


TO FIL'S. 


& PILOT T-70401-5 


ORCA MS. Co, INC. 


R-15 should be removed and replaced with a jumper 
when servicing. This resistor omitted in some models. ; 


Figure 1—Schematic Circuit Diagram 
(* 470,000-ohm resistor not required when replacing volume contro! with Stk. No. 13144) 
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Figure 2—Chassis Wiring Diagram 
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A, = 
trimmers for obtaining exact alignment. Each of 
these coils is tapped so that the range switch increases 
the range of tuning by decreasing the amount of in- 
ductance. 

The intermediate-frequency stage is coupled to the 
RCA-6A8 and to the RCA-6H6 by means of tuned 
transformers. These transformers resonate with fixed 
capacitors and are adjusted by molded magnetite cores 
to tune to 460 ke. 

The modulated signal, as obtained from the output 
of the i-f system, is detected by one of the diodes of 
the RCA-6H6 tube. Audio frequency secured by this 
process is passed on to the control grid of the RCA- 
6F5 for amplification before final reproduction. The 
d-c voltage, which results from detection of the signal, 
is used for automatic volume control. This voltage, 
which develops across resistor R7, is applied as auto 
matic control grid bias to the first detector and i-f 
tubes through a suitable resistance filter. The second 
diode of the RCA-6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or 
no signal. This auxiliary diode, under such conditions, 
draws current which flows through resistors R5 and 
R7, thereby maintaining the desired minimum operat- 
ing bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary 


SERVICE 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation if such develops. The ratings 


6F5 
(% 


2ND. LF. TRANSF. 
0 dase — Oy” Kay ADJUSTMENT 
| 
| OY GH6) | 
2 460 K.c) 3 | 
P. SN 648 


2"©-DET. & AVC. 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


of the resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagrams. Identification titles, such as R3, L2, Ci. 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, re- 
actors, and transformer windings are rated in terms 
of their d-c resistances only. Ratings of less than one 
ohm are generally omitted. 


Alignment Procedure 

There are three alignment trimmers provided in 
the antenna transformer and oscillator coil tuned 
circuits. The if transformer adjustments are made 
by means of screws attached to molded magnetite 
cores. All of these circuits have been accurately ad- 
justed during manufacture and should remain prop- 
erly aligned unless affected by abnormal conditions or 
altered during servicing. Loss of sensitivity, improper 
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bias diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. 

Manual volume control is effected by means of an 
acoustically tapered potentiometer connected as a 
variable coupling element between the output of the 
second detector and the first audio control grid. After 
amplification by the RCA-6F5, the audio signal is 
transmitted by resistance-capacitance coupling to the 
input of the RCA-6F6 power-output stage, which, in 
turn, 1s transformer-coupled to the dynamic speaker. 

Continuously variable tone control is effected by 
means of capacitor C26 and variable resistor R14 
shunting the plate circuit of the output tube. Extreme 
clockwise rotation of this tone control disconnects the 
resistor R14 from the circuit and places an additional 
capacitor C27 in shunt with capacitor C20, thereby 
reducing the low-frequency response of the amplifier. 
This point is known as the “Speech” position and 
provides optimum intelligibility of speech. 

The power-supply system consists of an RCA-5Z4 
rectifier tube which is supplied from an eficiently de- 
signed power transformer and which works into a 
suitable filter. The various potentials required for the 
plate, screen, control grid, and cathode circuits are 
obtained from the output of the filter. The electro- 
dynamic loudspeaker field coil is used as a filter reactor. 
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tone quality, and poor selectivity are the usual indi- 
cations of improper alignment. 

The correct performance of this receiver can only 
be obtained when the aligning has been done with 
adequate and reliable apparatus. The manufacturer 
of this receiver has available, for sale through its dis- 
tributors and dealers, a complete assortment of such 
service equipment as may be needed for the align- 
ment operation. 

A test oscillator, such as the RCA Stock No. 
9595, is required as a source of the specified align- 
ment frequencies. Visual indication of receiver out- 
put during the adjustment is necessary and should be 
accomplished by the use of an indicator such as the 
RCA Stock No. 4317 Neon Output Indicator. 

The procedure outlined below should be followed 
in adjusting the various trimmer capacitors and 
molded cores: 


I-F Core Adjustments 

The four adjustment screws (attached to molded 
magnetite cores) of the two if transformers (one on 
top and one on bottom of each i-f transformer) are 
located as shown by figures 3 and 7. Each circuit 
must be aligned to a basic frequency of 460 kc. To 
do this, attach the output indicator across the loud- 
speaker voice coil. 

Connect the output of the test oscillator to the con- 
trol grid of the RCA-6A8 through a .05 mfd. ca- 
pacitor. Connect the test oscillator ground terminal 
to the ground terminal of the receiver chassis. Range 
selector should be in “Short wave” position. Tune 
the oscillator to 460 ke. Advance’ the receiver volume 
control to its full-on position and adjust the receiver 
tuning control to a point, within its range, where no 
interference is encountered either from local broad- 


cast stations or from the heterodyne oscillator. In- 
crease the output of the test oscillator until a slight 
indication is present on the output indicator. Adjust 
the two magnetite core screws of the second i-f 
transformer to produce maximum (peak) indicated 
receiver output. Then, adjust the two. magnetite core 
screws of the first i-f transformer for maximum 
(peak) receiver output as shown by the indicating 
device. During these adjustments, regulate the test 
oscillator output so that the indication is always as 
low as possible. By doing so, broadness of tuning due 
to a.v.c. action will be avoided. It is advisable to re- 
peat the adjustment of all 1f magnetite core screws to 
assure that the interaction between them has not dis- 
turbed the original adjustment. 


Wave-Trap Adjustment 

Attach the output of the test oscillator to the re- 
ceiver “Antenna” terminal through a 200 mmfd. 
(important) capacitor. The ground connections re- 
main connected together. Leave the test oscillator ad- 
justed to 460 ke and range selector in “Short wave” 
position as before. Then adjust the wave-trap screw 
to the point which causes maximum suppression of 
the 460 ke signal. 


R-F Trimmer Adjustments 
Calibrate the tuning dial by setting the pointer to 


a horizontal position (53 on “Standard broadcast” 
scale) with the two-gang tuning condenser in full 
mesh. The output indicator should be left connected 
to the system. Connections for the test oscillator re- 
main the same as for “Wave-trap adjustment.” Adjust 
the test oscillator to 1,700 ke and set the receiver 
tuning control to a dial reading of 1,700 ke. Leave - 
the volume control of the receiver at its maximum 
position. Make sure that the range selector is at its 
broadcast position. Regulate the output of the test 
oscillator until a slight indication is perceptible at the 
receiver output. Then adjust the two trimmers, C6 
and C3, of the oscillator and antenna transformer 
coils (mounted on the variable condenser) so that 
each produces maximum (peak) receiver output. 
After this maximum has been accurately obtained, 
shift the test oscillator to 600 ke. Tune the receiver 
to pick up this signal, disregarding the dial reading at 
which it is best received. Then, adjust the receiver 
oscillator series trimmer, C8, simultaneously rocking 
the tuning control backward and forward through the 
signal until maximum receiver output results from 
these combined operations. The adjustment at 1,700 
ke should then be repeated to correct for any change 
which may have been caused by the oscillator series 
trimmer adjustment. 
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O VOLUME CONTROL AT “MIN? POSITION. * OPEN CIRCUIT (LEAKAGE OF Sr Or CAPACITORS ONLY). 
Figure 4—Kesistance Diagram 
Power supply disconnected—Radiotrons in sockets—Tuning condenser in full mesh— 
Volume control maximum 


Resistance Measurement 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and receiver chassis 
ground, on figure 4, have been carefully selected so as 
to facilitate a rapid continuity check of the circuits. The 
use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Chassis Wiring Diagram, 
figure 2, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within +20%. Variations in excess 
of this limit will usually be indicative of trouble in cir- 


cuit under test. Resistance values were measured with the 
Radiotrons in sockets; tuning condenser in full mesh, and 
volume.control set at maximum except where otherwise 
noted. In all cases of measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connecting a 
d-c voltmeter of indicated polarity across the terminals of 
the device. 
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Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
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Primary Resistance—24.5 ohms Total 
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Figure 5—Universal Transformer 


methods of connecting a low-impedance pick-up, or 
the RCA Victor Models R-93, R-93-2, and R-93S 
Record Players are shown on the schematic diagram 
(figure 1). 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 


the usual manner with three narrow paper feelers 
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Figure 6—Loudspeaker Wiring 


after first removing the front paper dust cover. This 
may be removed either permanently by cutting it 
away with a sharp knife, or by softening its cement 
with a very light application of acetone using care 
not to allow the acetone to flow down into the air 
gap. The dust cover may be cemented back in place 
with ambroid upon completion of adjustment. 
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Figure 7—Radiotron Socket Voltages, Coil and Trimmer Locations 
Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc. (‘Standard broadcast”)— 
No signal being received—Volume control minimum 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circuit 
resistance. 

The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground on figure 7 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 


in-++-20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. These 
voltages were measured with receiver tuned to approxi- 
mately 1,000 kc, no signal being received, and volume 
control set at minimum. To duplicate the conditions under 
which the voltages were measured requires a 1,000-ohm- 
per-volt d-c meter, having ranges of 10, 50, 250, 500, 
and 1,000 volts. Use the nearest range above the voltage 
to be measured. A-c voltages were measured with a cor- 
responding a-c meter. 


— RR RN RS EE 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


= List STOCK 
ESCRIPTION PRICE No. 


RECEIVER ASSEMBLIES 11626 


Resistor—2.2 megohm, carbon type, 1/4 


§ ; “ watt—Packagesof 5°(R5) .siiela's eae 
Bustle og een conte Fite ae Resistor—Voltage divider resistor — Com- 
bushing assembly—Package of 3...... prising one 246 ohm, one 27 ohm and 


Cap—Grid contact cap—Package of 5... 


Capacitor—Adjustable capacitor (C8)... one 22 ohm sections (R16, R17, R18). 


Shield—First or second I.F. transformer 


Capacitor—12 ete, tai} Ne ae mabe. shieldip.sSicur. a en ea ee 
Capacitor—56 Mmta. A hs 2 eigen nea Shield—Antenna coil shield..... Saito 
ed ae Mmfd. (C11, C15, C16, Shield—Dial lamp shield—Package of 5.. 
TAREE Y I RT OL Saga ce tae Shield—First I.F. transformer shield top. 
Capacitor—180 ete eee wag Gated ay Shield—Oscillator coil shield........... 
Capacitor—220 Mmfd. ( Vasey ogee ties Shield—Second I.F. transformer shield top 
Capacitor—1,350 Mmfd. (C10)..--..--- Socket——Dial, lamp sockets /.sic5: 0 6:0i0 sires. 
epee ra ee ay Se C25). .0 +--+. Socket—5-contact 5Z4 radiotron socket.. 
Capacitor—.01 - ( Jerceeencees Socket—7-contact 6F5, 6H6 or 6K7 radio- 
Capacitor—.035 Mfd. (C26)........... trom *sOcket. cca Ce ue ace cn ee 
Capacitor—.01 Mfd. (C19, C20, C22)... Socket—8-contact 6A8 or 6F6 radiotron 
Capacitor—0.1 pid tee se eras wre ate 
Capacitor—0.1 Mfd. D2) Peers site eat hates ae Re pa eat cM Px Rah ee Ree ay 
pring—Retaining spring for core Stock 
Selkenerey be tier ee C24)...... No. 12006 and 12664—Package of 10.. 
Capacitor —0.2 AE ae A Paths Bree: Tone Control and Switch (R14, $1).... 
Capacitor—10 oA Jes eeeecreeees Transformer—First I.F. transformer, com- 
Capacitor—18 Mfd. (C29).. 6) 6) 061,008 8) 0.2 a2 plete (L8, L9, Cie C15) eS eee re 
Coil—Antenna coil less shield (L2 L3, Transformer—Power transformer, 105-125 
ris ah Ji SESARat Al 1 teas hi cob ; 6. L7) voltw50-60ncyclema (Ells) metros eiece eters 
Coil—Oscillator coil less shield (L6, ) Transformer—Power transformer, 105-125 
Condenser—2-gang variable tuning con- voles 15. S0ncveler(CD1) anc ae ee 
denser (C2, C3, C6, C7)...++---+00. Transformer—Power transformer, 100-250 
Connector—3-contact female speaker cable volts 40:60 Rycle’ GLE) ne. ee 


CONMECCOL 6 seiko soe) ole le) ete! micnee s)el ee jsliels 
Core—Adjustable core and stud for iF. 
transformer, Stock Nos. 12652 and 
OX Sas aeuctero ich piGhee OG OI DIO COLoOe 
Core—Adjustable core and stud for wave 


Transformer—Second I.F. transformer, 
complete (L10, L11, C16, C17, C18, 
RG. RG ek sacd eeateich ae aleie olsevlars alclaee tate 

‘Frap-— Wave. trap (La) koi oe won tres 

Volumes Control’ (RS) ite. 2 we ne He oes 


trap, Stock No. 1265425 25s 62a ee 
Dial-—Station ‘selector, dials ..0. <u. = REPRODUCER ASSEMBLIES 
Drive—Variable condenser drive shaft and Board—3-contact reproducer terminal 
PINION 4D <p 5 sso en ewe cee seeeenes board: coc ies eee ae Pee : 
Gear—Large gear located on variable con- Bracket — Output transformer mounting 
denser shaft se ee eee ero ee G . cS ese ee ee ee bracket and clamp SSE O a site Ve home. Sauls le MeL enone 
Indicator—Station selector indicator..... Coil=-Rield “col (L114) oc aye eon ee 
Lamp—Dial lamp—Package of 5..... a Coil—Neutralizing coil (L12).......... 
Mask—Dial light diffuser, complete with Cone—Reproducer cone and dust cap 
red and green colored screen......... (013) "(Model Gib iy ees ee 
Range -Switche(S2 ines «16 bauer re se = Cone—Reproducer cone and dust cap 
: (U3) Model (GRaye: ack ccs weet 
Resistor—6,800 ohm, carbon type, 1% Connector—3-contact male speaker cable 
watt—Package of 5 (R2).........-. 5 COMMECEOL A) « > a18 wishes them istel Clare ste. ~ eee 
Resistor—22,000 ohm, carbon type, 1/2 Cover—Speaker cover (Model 6K)..... 
watt—Package of 5 (R3).......+--+ Reproducer complete (Model 6K)...... 
Resistor—27,000 ohm, carbon type, 1/4 Reproducer complete (Model 6T)...... 
watt—Package of 5 (R9).......-.-- Transformer—Output transformer (T2). 
Resistor—27,000 ohm, carbon type, 1 Washer—Spring washer to hold field coil 
. pumas: yes ae Sat eae i securely—Package of 5..... Sa ate aes 
esistor—56, ohm, carbon e, 
watt—Package of 5 (R1l)..... ee a i MISCELLANEOUS ASSEMBLIES 
Resistor—56,000 ohm, carbon type, 1/10 Escutcheon—Station selector escutcheon 
watt—Package of 5 (R6)..........+. ATI. COTY StAl,.< sis xroteis aera eee wld se avs ela atte 
Resistor—100,000 ohm, insulated, 1/4 watt Knob—Station selector knob — Package 
Package of to? (RUZ). - aa cence eee Of Da dabed saa Navarette oss sieiety cee eines ae 
Resistor—100,000 ohm, carbon type, 1/4 Knob—Tone control knob—Package of 5 
watt—Package of 5 (R10).......... Knob—Volume control or range switch 
Resistor—220,000 ohm, carbon type, 1/10 knob—Package Of) 5,... nde oe ene ee 
watt—Package of 5 (R7)............ Screw—Receiver mounting screw No. 14xl 
Resistor—270,000 ohm, carbon type, 1/10 in.——Package OF 100.220 coe si cumiee ne ote 
watt—-Package of 5 (R11)........... Spring—Retaining spring for knob, Stock 
Resistor—470,000 ohm, carbon type, 1/10 Nos. 11347, 11582, and 12638—Pack- 


watt—Package of 5 (R13)........... ES Dh OS BRE OTS aay alee elece me «lane ciate ae aia sleet ae 


Prices quoted above are subject to change without notice. 
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RCA VICTOR MODELS 6Ki, 7X1, and 8Ki 


TECHNICAL INFORMATION AND SERVICE DATA 


MODEL 6K! 


This receiver is similar to Model 6K except for minor changes 
which include: (1) An RCA-5W4 rectifier used in place of the RCA-52Z4. 
(2) The .063-ohm heater resistor (R15) is omitted. (3) A three-point 
tone control (S3) used in place of the variable tone control (R14). 
(4) Different power transformers. 


_ The tone control (S3) is connected as follows: Viewing tone con- 
trol from rear and starting from counter-clockwise lug, lug 1 connects 
to a .017 mfd. capacitor (C30), the other side of this capacitor (C30) 
connects to chassis. Lug 2 connects to the junction of capacitor (C20) 
and resistor (R9). Lug 3 is not used. Lug 4 connects direct to the 
plate contact of socket No. 5. 


The d-c resistance of the power transformers are: No. 12644, Pri. 
8.6 ohms, Sec. 745 ohms. No. 12645, Pri. 12.9 ohms, Sec. 1120 ohms. 
No. 12646, Pri. 24.5 ohms, Sec. 760 ohms. The voltages for the RCA-5Ww4 
rectifier are: Plate to plate, 692 volts. Either plate to chassis- 
ground, 546 volts. All other voltages remain the same. 


All Service Data for Model 6K are directly applicable to these re- 
ceivers except the changes stated above and the Replacement Parts listed 
below. 


Stock No. Description 
12930 Board--Antenna and ground terminal board 
12717 Board--Phonograph terminal board 
11451 Capacitor--.017 Mfd. (C30) 
15918 Dial--Station Selector dial 
5145 Resistor--100,000 ohms, carbon type, 1/4 watt (R10) 
11195 Socket--5-contact 5W4 Radiotron socket 
13681 Tone control and power switch (Sl, S3) 
12644 Transformer--Power transformer, 105-125 volts, 
50-60 cycles (Tl) 
12645 Transformer--Power transformer, 105-125 volts, 
25-60 cycles (Tl) 
12646 Transformer--Power transformer, 100-130/140-160/ 
195-250 volts, 40-60 cycles (Tl) 
711347 Knob--Tone control knob _ 


stock Nos. 11515, 12670, 12658, 12669, 3118, 12668, 11999, 12152, 
12135, and 11582 are not used in Model 6Kl. 
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MODEL 7X1 


This receiver is identical to Model 7X except for cabinet design. 
All Service Data for Model 7X are directly applicable to these receivers 
except the Replacement Parts listed below. 


Stock No. Description 
14136 Dial--Station selector dial scale 
13685 Mask--Dial light diffuser complete with colored screén 
14171 Socket--Dial lamp socket 
13866 Cap--Reproducer cone dust cap 
O12 Reproducer complete less output transformer and bracket 


Stock Nos. 12996, 12718, 3529, and 9717 are not used in Model 7X1. 
MODEL 8K! 
This receiver is identical to Model 8K except for cabinet design. 


All Service Data for Model 8K are directly applicable to these receivers 
except the Replacement Parts listed below. 


Stock No. Description 
13993 Dial--Station selector dial scale 
13683 Mask--Dial light diffuser with colored screens 
13615 Bracket--Tuning tube mounting bracket and clamp 


Stock Nos. 12703, 12718, and 11996 are not used in Model 8Kl. 


SERVICE DIVISION 
RCA Manufacturing Company, Inc. 
Camden, N. J., U. S. A. 
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RCA VICTOR MODELS 6T2 AND 6K2 
Six-Tube, Three-Band, A-C, Superheterodyne Receivers 


TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
“Standard broadcast” (A)......... 540- 1,625 ke. “Standard broadcast” (A)...600 kc. He bse ke. 
“ ” osc. and ant.) 
Medium wave” (B) ............ 1,625- 5,700 kc. MCLE IN AVE “AD Nia wie ks ee rece ho None required 
munmerto wave (C) ws. Cenc. tae 2 5,700-18,000 kc. Ss onort “wave: (CG) cau 15,000 kc. (osc. and ant.) 
OSE SSS PATE, RUN US aie NS A ie Le DNS, Ft a er ec 460 ke. 
RADIOTRON COMPLEMENT 
PIGEROA-GAS  C.cc eee as 8 First-detector—oscillator (APSROAOGES os wltets tte «35 Audio voltage amplifier 
OORT iin ioceveees Intermediate amplifier Poe OL a a es ny Be Audio power amplifier 
oa BORE y ls Second-detector—a.v.c. (Ve eee en re era es S % Full-wave rectifier 
IE EN ee A re Me ic Ane oe o's cing 8 A Ae ee nee els Mazda No. 46, 6.3 volts, 0.25 amperes 
PoweER Suppiy RATINGS 
Nt Pg) oF My), PCTS ec ea sige tw Ae Sng vs PR OD a 105-125 volts, 50-60 cycles, 90 watts 
EM PE tat, 5 oy ate aia od Gnas tty Cavka cteMa ces a's sa eegin dlvhale Giang « 105-125 volts, 25-60 cycles, 90 watts 
IE ete et es, tia s ciat, b oe HiAs 2.5 aS Ee 100-130/140-160/195-250 volts, 40-60 cycles, 90 watts 
Power Output LOUDSPEAKER 
NNN es OS chibi ie Sik wad Saas ores, «8K 2.0 watts ee ne era: Ba eb ena de des pos Electrodynamic 
NIE oe Di Sila ree oe eR eae 5 4.5 watts ROReCe AAO Niet bet estan > 2.2 ohms at 400 cycles 
Mechanical Specifications 
Model 6T2 Model 6K2 
Sh fs heist cl cell Rape R ihe dial o a won 8 LER eC AIMOINCR atu, Hk vstirg tae yeas aida BO Bie! 8 38 inches 
ME Mens Gig cds A nyahe eg Lojane ckcnaiiie en 093 We UNC MeO eh he ee bbe why. ch Soman HM aehoran 231% inches 
EIEN ee trai, ore wl REIN AND Salis. shed a saw, ba 8 INCE Re a tam at iy wed nh aeh oa dos 0% 1114 inches 
RENT Sy sliclctdtts c © ie atm Ay us he shea Gs a8 os RP HOUNOE Jan csc atencal as = ee x ah Aye as 46 pounds 
REN GIEYINIINC Pe miirx vtec tireless an os Wald weia pes Deen LOge Oeil St Sy. we eaecese sat 2 58 pounds 
EMEIIEE GOCE UDEOSIONS SoHE Goes ork aki cd cNialen RahNG aE ve niles co edinm eee 12 inches x 7 inches x 2!/ inches 
AORTA ga 2 OU CECE Dis A a I iad err Aaa no SPP eo 8 inches 
Brecrating Controls «5 west waz ened e+ o's (1) Power switch-tone, (2) Tuning, (3) Volume, (4) Range selector 
PRR Ct, GENO ee eee pala by ers ek ey iOAc ele Foe HK widen BOA ele wide yan we ee © 10 to 1 and 50 to 1 
General Features 
These receivers employ the same chassis and have audio system, phonograph terminal board, and band 
many distinctive features. Model 6T2 employs an 8- selective indication of dial scales. The tuning range 
inch dynamic loudspeaker and Model 6K2 employs is continuous through the “Standard broadcast” band, 


a 12-inch dynamic loudspeaker. The superheterodyne 
circuit is used with such features of design as: An- 
tenna wave-trap, aural compensated volume control, 
continuously variable tone control with. music-voice 
switch, automatic volume control, resistance coupled wave broadcast bands at 49, 31, 25, 19, and 16 meters. 


“Medium wave” band, and the “Short wave” band. 
It includes domestic broadcast, police, aircraft and 
amateur services, and also the important foreign short- 


Circuit Arrangement 


The first detector and oscillator functions are ac- lator coil system is similarly wound on a single form. 
complished in a single tube, an RCA-6A8. The input A range-selector switch $3 is used for connecting 
of this tube is coupled to the antenna through a tuned the various sections of these two coil systems into the 
transformer. This transformer consists of a single circuit to provide operation on the band desired. The 
primary and three series-connected secondary wind- coils are tuned by a variable two-section gang con- 
ings to provide the three ranges of tuning. The oscil- denser having trimming capacitors in shunt with each 
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Figure 1—Schematic Circuit Diagram 


R38, 56,000 ohms 
R4, 22,000 ohms 
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Figure 2—Chassis Wiring Diagram 
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section. There are additional trimming capacitors 
across the section of each coil used for the “Standard 
broadcast” band. A series trimming capacitor is also 
associated with the “Standard broadcast” oscillator 
coil. 

The intermediate-frequency stage is coupled to the 
RCA-6A8 and to the RCA-6H6 by means of tuned 
transformers. The windings of these transformers 
(both primary and secondary) are resonated with ad- 
justable trimming capacitors to tune to 460 kc. 

The modulated signal as obtained from the output 
of the if system is detected by an RCA-6H6 twin- 
diode tube. Audio frequency secured by this process 
is passed on to the a-f system for amplification and 
final reproduction. The d-c voltage which results 
from detection of the signal is used for automatic vol- 
ume control. This voltage which develops across re- 
sistor R7 is applied as automatic control-grid bias to 
the first detector and if tubes. The second (auxili- 
ary) diode of the RCA-6H6 is used to supply residual 
bias for the controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current which flows through resistors R6 and 
R7, thereby maintaining the desired operating bias on 
such tubes. On application of signal energy above a 
certain level, however, the auxiliary bias-diode ceases 
to draw current, and the a.v.c. diode takes over the 
biasing function. 


Manual volume control is effected by means of an 
acoustically tapered potentiometer connected as a vari- 
able coupling element between the output of the sec- 
ond detector and the first-audio control grid. After 
amplification by the RCA-6F5, the audio signal is 
transmitted by resistance-capacitance coupling to the 
input of the RCA-6F6 power-output stage, which, in 
turn, is transformer-coupled to the dynamic loud- 
speaker, 

Continuously variable tone control is effected by 
means of the combination of a capacitor C28 and 
variable resistor R9 shunting the plate circuit of the 
output tube. Extreme clockwise rotation of the tone 
control disconnects the resistor R9 from the circuit 
and places an additional capacitor, C33, in shunt with 
capacitor C25, thereby reducing the low-frequency 
response of the amplifier. This point is known as the 
“Speech” position and provides optimum intelligi- 
bility of speech. 

The power-supply system consists of an RCA-5Z4 
rectifier tube, which is supplied from an efficiently de- 
signed power transformer, and which works into a 
suitable filter. The various potentials required for the 
plate, screcn, control grid, and cathode circuits, are 
obtained from the output of the filter. The electro- 
dynamic loudspeaker field coil is used as a filter 
reactor, 


SERVICE DATA 


Alignment Procedure 


There are six adjustments required for the align- 
ment of the antenna, oscillator, and wave-trap tuned 
circuits. ‘The i-f transformer adjustments are made 
by four trimming capacitor screws. Improper align- 
ment usually causes the impairment of sensitivity, se- 
lectivity, and tone quality. Such conditions will 
usually exist simultaneously. 

A standard test oscillator, such as the RCA Stock 
No. 9595, will be required as a source of signal at 
the specified alignment frequencies. Means for indi- 
cation of the receiver output during alignment is also 
necessary to show when the correct point of adjust- 
ment is reached. The RCA Stock No. 4317 Neon 
Glow Indicator is designed for this purpose. 

Attach the output indicator across the loudspeaker 
voice coil. Advance the receiver volume control to its 
maximum position, letting it remain in such position 
for all adjustments. For each adjusting operation, 
regulate the test-oscillator output control so that the 
signal level is as low as possible and still be observable 
at the receiver output. Use of such small signal will 
obviate broadness of tuning which would otherwise 
result from a.v.c. action on a stronger one. 


1-F Adjustments 
(a) 


Conncct the test oscillator to the grid cap of 
the RCA-6A8 through a .001 mfd. capacitor, 
and connect the test oscillator ground to the 
receiver chassis. Set test oscillator to 460 kc. 


(b) Adjust the two trimming capacitors (C20 
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and C21) of the second i-f transformer to 
produce maximum (peak) output. 

Adjust the two trimming capacitors (C17 and 
C18) of the first if transformer, to produce 
maximum (peak) output. 


(c) 


-C3-ANT. 


; C5-ANT. 
1a00KC. 


/ 15,000 K.c. 


, OUTPUT 
i AMP 


UO 
3 1®) 
~freestfr) 
ee Bete 
Voy 


a) , 

t ACA MFG. co.,1NC. \ 

peck sore 
CI-WAVE TRAP CI10-OSC. 
460 KC. 14900 K.C. 


C8-0SC. 
15,000 K.C. 


Ci2-OSC. 
600 K.-C. 


Figure 3—Radiotron, Coil, and Trimmer Locations 


It is advisable to repeat the adjustment of all if 
trimming capacitors a second time to assure that the 
interaction between them has not disturbed the orig- 
inal adjustment. 


R-F Adjustments 


Calibrate the tuning dial by adjusting the scale 
pointer to the extreme end calibration mark (beyond 


55 on dial) while the two-gang tuning condenser 
plates are in full mesh. Alignment (see figure 3 for 
location of trimming adjustments) of “Wave-trap,” 
“Short wave” band and “Standard broadcast” band 
should be made in the following order and sequence. 


“Wave-Trap” 


(a) Connect the output of the test oscillator to 
the antenna terminal through a 200 mmfd. 
(important) capacitor, leaving ‘the test oscil- 
lator ground connected to the receiver chassis. 
With the range selector in its “Standard 
broadcast” position, set the receiver dial to 
position of no extraneous signals, near 600 ke. 
(60 on dial). Set the test oscillator to 460 
ke. Adjust the wave-trap trimming capacitor 
C1 to a point which causes minimum am- 
plitude of output. An increase of the test 
oscillator output may be necessary before the 
point of minimum amplitude, obtained by ad- 
justment of wave-trap screw, becomes appar- 
ent on the output indicator. 


"Short Wave’ Band 


(a) Connect the output of the test oscillator to 
the antenna terminal through a 300-ohm re- 
sistor, leaving the test oscillator ground con- 
nected as before. 

(b) Set the range selector to its “Short wave” 


fa 


position. Set receiver dial pointer to 15,000 
ke. (15 on dial). Adjust the test oscillator 
to 15,000 ke. Adjust the oscillator trimming 
capacitor C8 to the point which produces 
maximum (peak) output. Two points may 
be found, each of which produces a maximum. 
The one of maximum trimmer capacitance 
pee clockwise) is correct and should be 
used. 


Adjust the antenna trimming capacitor C5 
of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 15,000 ke. input 
signal, until maximum (peak) output results 
from these combined operations. 


(c) 


"Standard Broadcast’ Band 


(a) Connect the output of the test oscillator to 
the antenna terminal through a 200 mmfd. 
capacitor, leaving test oscillator ground con- 
nected as before. 

(b) Set the range selector to its “Standard broad- 


cast” position. Set the receiver dial pointer 
to 1,400 kc. (140 on dial). Adjust the test 
oscillator to 1,400 ke. Adjust the oscillator 
and antenna trimming capacitors, C10 and C3 
respectively, to the points where each pro- 
duces maximum (peak) output. 
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Figure 4—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in full mesh— 
Range selector “Standard broad cast’—Volume control maximum 


The resistance values shown between Radiotron socket 


contacts, grid caps, resistors, terminals, and receiver 
chassis ground, on figure 4, have been carefully selected 
so as to facilitate a rapid continuity check of the circuits. 
The use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Chassis Wiring Diagram, 
figure 2, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within +20%. Variations in excess 
of this limit will usually be indicative of trouble in cir- 
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cuit under test. 


Resistance values were measured with 


Radiotrons in sockets, tuning condenser in full mesh, 
and volume control set at maximum except where other- 
wise noted. In all cases of measuring the resistance 
between points of the circuit and ground, it will be neces- 
sary to connect the negative terminal of the resistance 
meter to chassis-ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by 
connecting a d-c voltmeter of indicated polarity across the 
terminals of the device. 


(c) Shift the test oscillator frequency to 600 ke. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 


compensate for any changes caused by the 
adjustment of the low-frequency oscillator 
coil trimming capacitor. 
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Primary Resistance—17.3 ohms total Oncineiaes 


Secondary Resistance—355 ohms total 


Figure 6—Loudspeaker Wiring 
Figure 5—Universal Transformer 
Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typ- 
ical methods of connecting a low-impedance pickup, 
or the RCA Victor Models R-93, R-93-2, and R-93-S 
Record Players are shown on the schematic diagram 
(figure 1). 


4d) Adjust the low-frequency oscillator trimming 
capacitor, C12, simultaneously rocking the 
tuning control of the receiver backward and 
forward through the signal, until maximum 
(peak) output results from these combined 
operations. Repeat adjustments in (b) to 
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Figure 7—Radiotron Socket Voltages, Cotl, and Trummer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc. (“Standard broadcast”) — 
No signal being received—Volume control minimum 


Note: Two voltage values are shown for some read- 
mgs. The higher value shown in parentheses with 
asterisk (*) indicates operating conditions without volt- 
meter loading. The lower value is the actual measured 
voltage and differs from the higher value because of the 
additional loading of the voltmeter through the high series 
circuit resistance. 

The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground on figure 7 will assist in locating cause 
of faulty operation. Each value as specified should hold 


within -+-20% when the receiver is normally operative 
at its rated line voltage. Variations in excess of this 
limit will usually be indicative of trouble in the basic 
circuits. These voltages were measured with receiver 
tuned to approximately 1,000 kc., no signal being received, 
and volume control set at minimum. To duplicate the 
conditions under which the voltages were measured re- 
quires a 1,000-ohm-per-volt d-c meter, having ranges of 
10, 50, 250, 500, and 1,000 volts. Use the nearest range 
above the voltage to be measured. A-c voltages were 
measured with a corresponding a-c meter. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock List Stock List 
No. DESCRIPTION Price NE DESCRIPTION Price 
RECEIVER ASSEMBLIES Resistor—560,000 ohms—Carbon type— 
12930 | Board—Antenna and ground terminal 1/10 watt—(R2)—Package of 5... $0.75 
boards "70h. 4 a eo eek ee $0.20 Resistor—2.2 megohms—Carbon type— 
12717 | Board—Phonograph terminal board ... Yap Y4 watt—(R6)—Package of Pigeon oy 1.00 
12772 | Bracket—Top dial lamp socket bracket .30 11390 | Shield—I. F. transformer shield for 
5237 | Bushing—Variable tuning condenser Stock Nos. 11388 and 11389 ......... 25 
mounting bushing assembly—Package 11603 | Shield—Coil shield for Stock Nos. 11617 
Cs A ai ees RC RRERe Cr), eee 43 anid ATOLG. ence Me tbeta ie naa Span oe ae 
11350 | Cap—Grid contact cap used on resistor 12735 | Shield—Dial lamp shield—Package of 5. .25 
—Stock No. 11624—Package of 5..... 20 12771 Socket—Dial lamp socket—Located at 
12511 | Cap—Grid contact cap—Package of 5. | «15 top) of dial“scale™ 2 ese nae eee 25 
11465 | Capacitor—Adjustable capacitor—(C12) |  .48 11199 | Socket—Dial lamp socket ............ 14 
11289 .|. Capacitor—50, Mmfd-~—(C9) 3. 26 11195 | Socket—5S-contact 5Z4 Radiotron socket ales 
11623 | Capacitor—175 Mmfd—(C22, C26) __.. 18 11198 | Socket—7-contact 6F5, 6H6 Radiotron 
11290 | Capacitor—400 Mmfd. (C2, C6) ....... hee 25 SOCKCE Nahe SU Mate her Rete ama SE 15 
11622 | Capacitor—3000 Mmfd.—(C13) ........ 36 11196 | Socket—8-contact 6A8, 6F6 or 6K7 
11621 | Capacitor—3600 Mmfd.—(C1l1) ........ ese Radiotron, socket si. vm  uaecstiae filek 15 
11287 | Capacitor—4500 Mmfd.—(C14) ........ ;  .30 12769 | Switch—Range switch—(S2, S3) ...... 1.25 
4868 | Capacitor—.005 Mfd.—(C29) ......... .20 12668 | Tone Control—Control . and power 
11395 | Capacitor—.01 Mfd.—(C24) ........... 18 switch——(R9 O51) nace. ee 1.22 
4858 | Capacitor—.01 Mfd.—(C25, C27) .._... 25 11388 Transformer—First I. F. transformer 
11315 | Capacitor—.015 Mfd.—(C33) .......... .20 less shield—(L12, Li3, C17, C18) .... 1.90 
12670 | Capacitor—.035 Mfd.—(C28) .......... 20 11848 | Transformer—Power transformer—105- 
4841 | Capacitor—0.1 Mfd—(C19) ...... bee .22 125-volt, 50-60-cycle—(T1) ......... 4.40 
11414 | Capacitor—0.1 Mfd.—(C15) ........... 20 11849 | Transformer—Power transformer—105- 
5170 | Capacitor—0.25 Mfd.—(C32) ........ 25 125-volt, 25-40-cycle—(T1) .......... | 5.70 
11387 | Capacitor—10 Mfd.—(C16) ............ 86 11850 | Transformer—Power transformer—105 
11240 | Capacitor—10 Mfd.—(C30) ............ 1.08 250-volt, 40-60-cycle—(T1) .......... 8.00 
$212 | Capacitor—18 Mfd.—(C31) ............ 1.16 11389 | Transformer—Second I. F. transformer 
11617 | Coil—Antenna coil less shield—(L2, L3, less shield—(L14, L15, C20, C21, C22, 
14105. 53.0, 1) geri ad eee eee eae 1.68 RoR ot to eee a a ee 3.02 
11618 | Coil—Oscillator coil less shield-—(L6, 11391 | Trap—Wave trap—(L1, Cl) .......... 1.22 
783209. 10 Cr Cle) a eee Dieses 13144 | Volume control—(R11) ............... : 
12767 | Condenser—2-gang variable tuning con- 
denser—(C4, C5, C7, C8) .....5..... 4.10 REPRODUCER ASSEMBLIES 
5119 | Connector—3-contact female connector 11232 | Board—Reproducer terminal board ..... 18 
for speaker cablew: 7 ery a oe 25 8060 | Bracket—Output transformer mounting 
12792 | Dial—Station selector dial ............ 85 bracket and clamp .._................. 14 
12768 | Drive—Variable tuning condenser 11470 1 Coiul-—Rieldteoil—-(16): «eae 2.16 
cee rive... eee oe 1.30 | 11469 | Coil—Neutralizing coil—(L18) ........ 20 
11619 vias 8 assis bast gig foot and bracket ; 11235 | Cone—Reproducer cone complete—(L17) 
Sop ROBE COUN ee estate See 6 —(Model.“@T2) 9.75.0. iene ee 1.00 
12770 | Holder—Dial scale holder and lamp 11258 | Cone—Reproducer cone complete—(L17) 
bracket assembly less bracket for top = 1 
: (Modelv GK 2). eee 1.00 
dial lamp socket ............ Seis e os 55 5118 | Connector—3-contact male connector for 
12712 | Indicator—Station selector indicator speaker cable) .\ 7. 25 
Pointer (eR eee ce ereate elas Mere 22 12666 | Cover—Speaker cover (Model 6K2) ot 65 
5226 eer lamp—6.3_  volt—Package 70 9621 | Reproducer complete (Model 6T2) .... | 6.85 
eg a a he otal Been C/O OSEAN Sse d ore Oc ee 3 9622 | Reproducer complete (Model 6K2) .... 7.16 
12718 | Mask—Dial light diffuser complete with 11253 | Transformer—Output transformer—(T2) 1.56 


red, orange and green-colored screen 40 
11466 | Resistor—Voltage divider resistor—com- 
prising one 3,500-ohm, one 13,000-ohm, 
one 85-ohm, one 40-ohm and one 175- 
ohm sections—(R14, R15, R16, R17, 


11886 | Washer—Spring washer to hold field coil 
securely—Package of 5.............. .20 


MISCELLANEOUS ASSEMBLIES 


R18) 23 ee ee ee 95 Crystal—Station selector crystal and 

11624 | Resistor—22 ohms—Flexible type com- escutcheon .< 03) tiicccaeioa snk ee 1.02 
plete with grid contact cap—(R19)... YH? Knob—Range switch knob—Package 

11620 | Resistor—220 ohms—Carbon type—1/10 Of Sere Na ie enacts Micrei a eater 50 
watt—(R1)—Package of 5 .......... 75 Knob—Station selector knob—includes 

8070 | Resistor—22,000 ohms—Carbon type—% large and small knob—Package of 5.. 1.00 
watt—(R4)—Package of 5............ 1.00 Knob—Tone control or volume control 

11400 | Resistor—27,000 ohms—Carbon type—% knob—Package of 5................. aia 
watt—(R10)—Package of 5.......... 1.00 Screw—Chassis mounting screw assem- 

11282 | Resistor—56,000 ohms— Carbon type — bly used on Model 6T2—Package of 4 


Screw—Chassis mounting screw assem- 
bly—Used on Model 6K2—Package 
Cc) Ge, MON CARNES AERA Bly Sema coed Soa 

Spring—Retaining spring for knob— 
Stock No. 11347, No. 11582 and small 
knob of Stock No. 11610—Package 
rey = MTOM COMO LARC Tae LE oi ee 

Spring—Retaining spring for large knob 

of Stock No. 11610—Package of 10... 


1/10 watt—(R5)—Package of 5...... 75 

12286 | Resistor—56,000 ohms— Insulated —% 
watt—(R3)—Package of 5........... 
Resistor—220,000 ohms—Carbon type— 
1/10 watt—(R7)—Package of 5...... 
Resistor—270,000 ohms—Carbon type— 
1/10 watt—(R12)—Package of 5 .... 
Resistor—470,000 ohms—Carbon type— 
1/10 watt—(R13)—Package of 5 .... 


First Edition. Prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL 6K2 (Second Production) 
WITH MAGNETITE CORE I-F TRANSFORMERS 


TECHNICAL INFORMATION AND SERVICE DATA 
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These receivers are similar to Model 6K2 (first production) 


except for the i-f transformers, loudspeaker, and a few component 


parts. Visual inspection of the i-f transformers will readily 


identify these receivers. Service Data for Model 6K2 are directly 


applicable to these receivers except the information contained herein. 
The primary adjustments for the i-f transformers are located on 


the bottom of the transformers while the secondary adjustments 


~ 


- are located on top. SN-66e-1 


‘cl-waveTRAP CIO-OSC. C12-OSC. C8-OSC. 
460 KC. 1400K.C. G600KC  15,000K.C. 


Figure 1—Radiotron, Coil, and Trimmer Locations 
(Model 6K2, Second Production) 


REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Board—Antenna and ground terminal board. 

Board—Phonograph terminal board. 

Bracket—Top dial lamp socket bracket. 

Bushing—Variable tuning condenser mounting bushing 
assembly. 

Cap—Grid contact cap used on resistor—Stock No. 11624. 

Cap—Grid contact cap. 

Capacitor—Adjustable trimmer—(Cl1). 

Capacitor—Adjustable trimmer—(C12). 

Capacitor—50 Mmfd.—(C9). 

Capacitor—133 Mmfd.—(C17, C18, C20, C21). 

Capacitor—175 Mmfd.—(C26). 

Capacitor—180 Mmfd.—(C22). 

Capacitor—400 Mmfd.—(C2, C6). 

Capacitor—3000 Mmfd.—(C13). 

Capacitor—3600 Mmfd.—(C11). 

Capacitor—4500 Mmfd.—(C14). 

Capacitor—.005 Mfd.—(C29). 

Capacitor—.01 Mfd.—(C24). 

Capacitor—.01 Mfd.—(C25, C27). 

Capacitor—.015 Mfd.—(C33). 

Capacitor—.035 Mfd.—(C28). 

Capacitor—0O.1 Mfd.—(C19). 

Capacitor—0.1 Mfd.—(C15). 

Capacitor—0.25 Mfd.—(C32). 

Capacitor—10 Mfd.—(C16). 

Capacitor—10 Mfd.—(C30). 

Capacitor—1s Mfd.—(C31). 

Coil—Antenna coil less shield—(L2, L3, L4, L5, C3, R1). 

Coil—Oscillator coil less shield—(L6, L7, L8, L9, L10, 
L11, C10). 

oe variable tuning condenser—(C4, C5, 

, ). 

Connector—3-contact female connector for speaker cable. 

ree oe core and stud for Stock No. 13106 and 

Dial—Statlion selector dial. 

Drive—Variable tuning condenser vernler drive. 

Foot—Chassis mounting foot and bracket. 

Holder—Dial scale holder and lamp bracket assembly less 
bracket for top dial lamp socket. 

Indicator—Station selector indicator pointer. 

Lamp—Dial lamp—6.3 volt. 

Mask—Dia!l light diffuser complete with red, orange and 
green-colored screen. 

Resistor—Voltage divider resistor—comprising one 3,500- 
ohm, one 13,000-ohm, one 85-ohm, one 40-ohm and one 
175-ohm sections—(R14, R15, R16, R17, R18). 

Resistor—22 ohms—Flexible type complete with grid con- 
tact cap—(R19). 

Resistor—220 ohms—Carbon type—1/10 watt—(R1). 

Resistor—22,000 ohms—Carbon type—l/o watt—(R4). 

Resistor—27,000 ohms—Carbon type—!/4 watt—(R10). 

Resistor—56,000 ohms—Carbon type—1/10 watt—(R5). 

Resister-—56,000 ohms—lInsulated—!/4, watt—(R3). 
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Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


Resistor—220,000 ohms—Carbon type—1/10 watt—(R7). 
Resistor—270,000 ohms—Carbon type—i1/10 watt — 


(R12). 
pr eyree ohms — Carbon type—1/10 watt — 


(R13). 
Resistor—560,000 ohms—Carbon type—1/10 watt—(R2). 
Resistor—2.2 megohms—Carbon type—!/4 watt—(R6). 
Shield—I. F. transformer shield for Stock Nos. 13106 and 
13107. 
Shield—First |. F. transformer shield top. 
Shield—Second |. F. transformer shield top. 
Shield—Coil shield for Stock Nos. 11617 and 11618. 
Shield—Dial lamp shield. 
Socket—Dial lamp socket—Located at top of dial scale. 
Socket—Dial lamp secket. 
Socket—5-contaet 5Z4 Radiotron socket. 
Socket—7-contact 6F5, 6H6 Radiotron socket. 
Socket—8-contact 6A8, 6F6 or 6K7 Radiotron socket. 
Spring—Retaining spring for core Stock No. 12006. 
Switch—Range switch—($2, $3). 
Tone Control—Control and power switch—(R9, Sl). 
cis ae 1. F. transformer—(L12, L13, C17, 
Transformer—Second |. F. transformer—(L14, L15, C20, 
C21, C22, RS, R7). 
ee oe transformer-—105-125-volt, 50-60-cycle 
Transformer—Pewer transformer—105-125-volt, 25-40-cycle 
er transformer—105-250-volt, 40-60-cycle 
Trap—Wave trap—(L1, Cl). 
Volume control—(R11). 


REPRODUCER ASSEMBLIES 


Board—Reproducer terminal board. 

Bracket—Output transformer mounting bracket and clamp. 

Coll—Field colil—(L16). 

Coil—Neutralizing coil—(L18). 

Cone—Reproducer cone complete—(L17). 

Connector—3-contact male connector for speaker cable. 

Reproducer complete. 

Transformer—Output transformer—(T2). 

Washer—Spring washer to hold field coil securely. 
MISCELLANEOUS ASSEMBLIES 

Cover—Reproducer cover assembly. 

Crystal—Station selector crystal and escutcheon. 

Knob—Range switch knob. 

Knob—Large station selector knob. 

Knob—Small (vernier) station selector knob. 

Knob—Tone control or volume control knob. 

Screw—Chassis mounting screw assembly. 

Spring—Retalning spring for knob—Stock No. 11347, No. 

11582 and No. 12700. 
Spring—Retaining spring for knob—Stock No. 12699. 
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Figure 2—Schematic Circuit Diagram 
(Model 6K2, Second Production) 
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Figure 3—Chassis Wiring Diagram 
(Model 6K2, Second Production) 


SERVICE DIVISION 
RCA Manufacturing Co., Inc. 
Camden, N. J., U.S. A. 
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RCA VICTOR MODELS 6T10, 6K10, 8T10, AND 9K10 
Technical Informetion and Service Data 
(Issued es a supplement to Service Data 


for Models 6T2, 6K2, 8T, and 9K2) 


These instruments are similar to Models 6T2, 6K2, 8T, and 9K2 re- 
spectively except for cabinet design. The cabinets for these receivers 
heve chromium trimmings which include tubular-steel support rails. 

Each Model is separately described below. 


MODELS 6T10 and 6K10 


The chassis and speakers for these instruments are identical to 
Models 6T2 and 6K2 (first production) respectively. All Service Deta 
for Models 6T2 and 6K2 are directly applicable to these instruments ex- 
cept the Replacement Parts for Miscellaneous Assemblies which ere listed 
below. 


REPLACEMENT PARTS 
6T10 - 6K10 


Insist on genuine fectory tested parts, which are reedily identified 
and may be purchased from authorized dealers. 


DESCRIPTION 


MISCELLANEOUS ASSEMBLIES 


CRYSTAL - Station selector escutcheon and crystal 

KNOB - Large station selector knob Moael 6T10 only 

KNOB - Large station selector knob Model 6K10 only 

KNOB - Small (vernier) station selector knob - Model 6T10 
only 

KNOB - Small (vernier) station selector knob - Model 6K10 
only 

KNOB - Tone control, volume control, or renge-switch knob - 
Model 6T10 only 

KNOB - Tone control, volume control, or renge-switch knob - 
Model 6K10 only 

SCREW - Chessis mounting screw assembly - Model 6K10 only 

SCREW - Chassis mounting screw essembly - Model 6T10 only 

SPRING - Retaining spring for knob Stock No. 13304 and 135395 

SPRING - Retaining spring for knob Stock No. 13278, 13305, 

13306, and 13396 


MODEL 8710 


The chassis end speeker for this instrument ere identical to Model 
8T, All Service Date for Model 8T are directly applicable to these in- 
struments except the Replacement Perts for Miscelleneous Assemblies 
which are listed below. 
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REPLACEMENT PARTS 


8T10 


DESCRIPTION 


MISCELLANEOUS ASSEMBLIES 


BRACKET - Tuning tube mounting bracket and clamp 
CRYSTAL - Station selector escutcheon and crystal 

ESCUTCHEON - Tuning tube escutcheon ; 

KNOB - Large station selector knob 

KNCB = Small (vernier) station selector knob 

KNOB - Volume control, tone control, or range switch knob 
SCREW - Chassis mounting screw assembly 

SPRING - Retaining spring for knob Stock No. 13315 

SPRING - Retaining spring for knob Stock No. TSO1LG “and 15o0 7 


The chassis end speaker for this instrument are identical to Mocel 
9K2. All Service Dats for Model 9K2 are directly appliceble to these 
instruments except the Replacement Parts for Miscelleneous Assemblies 
which sre listed below. 


REPLACEMENT PARTS 
9K10 


rd 


MISCELLANECUS ASSEMBLIES 


BRACKET = Tuning tube bracket and Clamp assembly 

CRYSTAL - Station selector escutcheon and crystal 

ESCUTCHEON - Tuning tube escutcheon 

KNOB - Low-frequency tone control and power switch, volume 
control, range switch or high-frequency tone con- 
trol knob 

KNCB - Large station selector knob 

KNOB - Small (vernier) station selector knob 

SCREW - Chassis mounting screw assembly 

SHIELD - R.F. unit top shield 

SPRING - Retaining spring for knob Stock No. 13277 and 13278 

SPRING - Retaining spring for knob Stock No. 13276 


SERVICE DIVISION 
RCA MANUFACTURING CO., INC., 
CAMDEN, N. J., U.S.A. 
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RCA VICTOR MODELS 6M AND 6M2 


Six-Tube, Superheterodyne Automobile Receivers 


Technical Information 


Electrical Specifications 
RADIOTRON COMPLEMENT 


Py pROA-OD6.. n> sass Radio-Frequency Amplifier (4) RCA-85..... Second Detector, A-F, and A.V.C. 
BOR OAGAR. Cac. cee ws First Detector—Oscillater MR Me ine he es an Wie h Ponl te aed 4 Driver 
RELCCA GRY fcc. on se vs Intermediate Amplifier (OF ROAGAGE 6 coi teu Power Output Amplifier 
ERR re ee sy sce earn aBce we a CC EA GBs Sins yao. , e oid ab + mig koe 540 to 1,600 kc. 
Output RATING LOUDSPEAKER 

SES See earn nee me eae 9.0 Watts Si Ra Sy als 27 on aR GER Sse ce Electrodynamic 
ENCE ete sce nk See eee owe 6.0 Watts Impedance (vi iGoies sehen oc 3 Ohms at 400 Cycles 
Power RATING 

ae ee te ce histo go ks wheal vp ee Fate Gn eee 6.3 Volts (Storage Battery) 
NE tM ESE Nc Aeiahia' dP vi gigl Sah do bigs ty ee 2 Min a hg ead a ee lw el 7.3 Amperes at 6.3 Volts 
ET eg SUR y= taieh eV * SSge ip 2 ier rer a ar a 15 Amperes 
SE Riles rite cds aia ae, ables miieeleo B > Ue a slepok eb ep Re EEO ew ses Mazda No. 44, 6.3 Volts 
ALIGNMENT FREQUENCIES 

MEE TEANGFOPINETS oy os oes dbo ee ea wees. os 260 kc. Sie nent CAM <2 on cnc aoe See ee 1,400 kc. 
Seeemiator COs cos ec cee ee 600 kc. and 1,400 kc. Pi ie RIAA MNES cock iis 5 RG 9 Ae Vain as. aha Rahs 8 1,400 kc. 


Mechanical Specifications 


RECEIVER CASE DIMENSIONS Model 6M_s. Model 6M2 
BT ee wen ix oi sk Wl ops le 8 «Ol aus: She yd a washes TROBE, Us ottn stein Peta e Ceke St 7 Inches 
EME EIR te Ms ya cist tie ih we Sek oF eens Baas LONE NOS hates rice tay eee OR Cele ie we & 10,4, Inches 
NR ry sland epee nie ee EN a Eke © ed» A a a RRR Sd en eR, ao 71, Inches 
LoupSPEAKER CASE DIMENSIONS Model 6M2 

NEP We sane, i a) Nh, wd penn is! oat 83/, Inches BICONE yee G Oa i, ae thn Dees 5 Inches 
IPERATING CONTROLS |...) . usd alee yo (1) Power Switch—-Volume, (2) Tuning, (3) High-Frequency Tone 
Ea iL eC AEE ee ee NE othe aw akin aie Cais ats ALE wil Ge 4.» ae whcsece Stk Reeve eek Be ee ee ws 12-to-1 
WEIGHT Model 6M Model 6M2 
Receiver and Accessories Complete ................4. BE 4g POUNCE bic Sth cet te tines 8 29 Pounds 
Complete Equipment Packed for Shipment ........... ROM POURS yo see A hale ee eens 5s oo se 3214, Pounds 


General Description 


These two automobile receivers represent the re- chassis and its power conversion equipment similar 
sults of thorough development, design, and substantial to the Model 6M, assembled together in one case, 
manufacture. Noteworthy technical improvements with its loudspeaker mounted individually in a sep- 
have been applied in achieving marked advantages arate cylindrical housing. 
of installation, operation, and efficiency of perform- Engineering features incorporated in these instru- 
ance. ments are: The inclusion of ignition suppression 

Model 6M is a single-unit receiver containing the means within the circuits of the receiver; reduction of 
radio chassis, power conversion system, and loud- power line modulation in antenna circuit; improved 
speaker all in one housing. A convenient three-con- high-gain molded core antenna coil; permeability 
tact loudspeaker receptacle installed on the chassis tuned intermediate frequency transformers; continu- 
case permits the addition of a remote dynamic loud- ously variable high-frequency tone control; and a 
speaker if desired. “plug-in” type of synchronous rectifier-vibrator for 

Model 6M2 is a double-unit receiver utilizing a obtaining high-voltage supply. 
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Correct arrangement of parts, adequate shielding, 
and the ingenious insertion of filters at proper points 
in the circuit insure minimum disturbances from ap- 
paratus associated with the electrical circuits of the 
automobile and from outside sources. 

Both receivers are compactly housed in substantial 


metal cases. Removable covers permit ready access 
to the under and top sides of the chassis. Flexible 
shafts interconnect the operating head to the con- 
trolled devices within the receiver housing. These 
units are adaptable for mounting on either the right- 
hand or the left-hand side of the engine firewall as 
local conditions demand. 


Circuit Arrangement 


The schematic and wiring layouts of the electrical 
circuit are shown in Figures 1 and 2 respectively. 
From these diagrams it may be seen that six Radio- 
trons are incorporated in the basic superheterodyne 
circuit. In sequence, there is an r-f stage, a dual 
first detector—oscillator stage, a single i-f stage, a sec- 
ond detector-audio amplifier—a.v.c. stage, a driver 
stage, and a class “B” output stage. The power sup- 
ply system contains a mechanical interrupter and rec- 
tifier. The following circuit features are of particular 
importance: 

Noise Filter—Reduction of ignition interference 
and similar disturbances are brought about by filter 
arrangements in the antenna input circuit and the 
“A” battery input lead. This antenna filter, L-1, C1, 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


and C-2, is a “low-pass” type, having an acceptance 
band below 1,600 kc. The inductance L-2 is for the 
purpose of shunting out power line hum pickup. 
Tuned Circuits—There are seven resonant circuits 
in the radio frequency end of the receiver. The r-f, 
first detector, and oscillator grid circuits are tuned 
by a three-gang tuning condenser. The remaining 


SERVICE 


NOTE: Certain models of 1936 automobiles are 
equipped wrth “high-capacitance type” (400 mmfd. 
or greater) built-in antennas. The 1936 models of 
Dodge, De Soto, and Chrysler are examples of auto- 
mobiles so equipped. Installation of receiver in 
automobiles with such “high-capacity’ antennas 
necessitates the following modification of the antenna 
circuit of the receiver to suit the characteristics of 
the antenna installation: 

Remove the tubular paper-covered capacitor C-3 
(.01 mfd.), Figure 2, and replace with the small 
molded type capacitor (500 mmfd.) furnished with 
Escutcheon Kit for respective model of automobile. 
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tuned circuits consist of the primary and secondary 
windings of the i-f transformers, which resonate with 
fixed condensers and are tuned by molded cores to a — 
nominal frequency of 260 kilocycles. 

Detection—Detection takes place as a result of the 
rectifying action of one of the diodes of the RCA-85 
tube, the current being developed through resistors 
R-20 and R-21. The audio component of this cur- 
rent is coupled through capacitor C-23 to the one 
megohm volume control R-9. The arm of this vol- 
ume control is connected to the grid of the RCA-85 
tube, thus giving a means of continuously varying 
the voltage input to the audio amplifier. 

A.V.C.—The a.v.c. diode of the RCA-85 tube 
is coupled through capacitor C-25 to the primary of 
the second if transformer. Due to the rectifying 
action of this diode, a current is developed through 
resistor R-13. The d-c voltage drop in this resistor 
is used for automatically regulating the control grid 
bias of the r-f, first detector, and i-f stages, the volt- 
age being applied through a suitable filter network. 
Due to the fact that the a.v.c. diode returns through 
resistor R-13 to a point which is 15 volts negative 
with respect to its cathode, the a.v.c. action is de- 
layed until the input signal reaches a predetermined 
level. This gives more uniform output for widely 
varying signal strengths into the antenna. 

Audio System—As mentioned under “Detection”, 
the audio component of the detected signal is se- 
lected from the manual volume control and applied 
to the control grid of the RCA-85 tube. The plate 
circuit of this tube is connected through capacitor 
C-27 to the control grid of the driver tube, an 
RCA-6C5. The plate circuit of the driver tube is 
coupled through the driver transformer T-1 to the 
control grids of the class “B” output tube, RCA-6A6. 
This tube is coupled through the output transformer 
T-2 to the loudspeaker. 


DATA 


Alignment Procedure 
There are four alignment trimmers provided in the 
antenna coil, detector coil, and oscillator coil tuned 
circuits. The if transformer adjustments are made 
by means of four screws attached to molded cores. 


NOTE: The antenna coil has a molded core 
which is adjusted at the factory for the correct in- 
ductamce. This adjustment should not be dis- 
turbed. 


In readjusting the tuned circuits, it is important to 
apply a definite procedure and to use adequate and 
reliable test equipment. A standard test oscillator, 


- 


such as the RCA Stock No. 9595, will be required 
as the source of signal at the specified alignment fre- 
quencies. Means for indication of the receiver out- 
put during alignment is also necessary to accurately 
shown when the correct point of adjustment is 
reached. Two indication methods are applicable— 
one requires use of the cathode-ray oscillograph, and 
the other requires a voltmeter or glow-type indicator. 
The cathode-ray alignment method is advantageous 
in that the indication provided is in the form of a 
wave image which represents the resonance charac- 
teristics of the circuits being tuned. This type of 
alignment is possible through use of apparatus such 
as the RCA Stock No. 9558 Frequency Modulator 
and the RCA Stock No. 9545 Cathode-Ray Oscillo- 
graph. Alignment by the output meter method 
should be indicated by an instrument such as the 
RCA Stock No. 4317 Neon Glow Indicator. The 
two procedures are outlined as follows: 


CATHODE-RAY ALIGNMENT 


Attach the cathode-ray oscillograph vertical input 
terminals to the second detector output, with the 
“Hi” connected to the junction of the two resistors, 
R-20 and R-21, and the “0” connected to the receiver 
chassis. Advance the vertical amplifier gain control 
of the oscillograph to full-on, allowing it to remain 
at such position for all adjustments. Turn the ver- 
tical “A” amplifier to “On.” Set the oscillograph 
power switch to “On” and adjust the intensity and 
focusing controls to give a sharply defined spot on 
the screen. Interconnect the frequency modulator 
impulse generator terminals to the oscillograph “Ext. 
Sync.” terminals, as shown by Figure 4. 


I-F Adjustments 
(a) Connect the output of the test oscillator to the 
control grid cap of the if tube (RCA-6K7) 
through a 0.25 mfd. capacitor and connect the 
ground of the oscillator to the receiver chassis. 
Tune the oscillator to 260 kc., place its modu- 
lation switch to “On” and its output range 
switch to “Hi.” 7 
must not be connected to the oscillator for the 
preliminary adjustments. , 
Set the cathode-ray oscillograph horizontal “B” 
amplifier to “Timing” and the synchronizing 
switch (timing) to “Int.” Place the synchro- 
nizing input and frequency controls to about 
their mid-positions. Turn the range switch to 
its No. 1 position. 
(c) Increase the output of the oscillator until a de- 
flection is noticeable on the oscillograph screen. 
The figure obtained represents several waves of 
the detected signal, the amplitude of which may 
be observed as an indication of output. Cause 
the wave image formed (400-cycle waves) to 
be spread completely across the screen by ad- 
vancing the horizontal “B” gain control. The 
image should be synchronized and made to re- 
main motionless by adjustment of the synchro- 
nizing input and frequency controls. 
Adjust the two screws (attached to molded 


(b) 


(d) 


The frequency modulator, 


(e) 


(f) 


(g) 


(h) 


229 


110 - 120 V. 


cores) of the second i-f transformer, one on 
top and one on bottom, to produce maximum 
vertical deflection of the oscillographic wave 
which is present on the screen. This adjust- 
ment places the transformer in exact resonance 
with the 260 kc. signal. 
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Figure 4—Alignment Apparatus Connections 


The sweeping operation should follow using 
the frequency modulator. Shift the oscillo- 
graph synchronizing switch to “Ext.”, change 
its range switch to No. 2 position and set the 
frequency control to its mid-position. Place the 
frequency modulator in operation, with its 
sweep range switch in the “Lo” position. In- 
terconnect the test oscillator and frequency 
modulator with the special shielded patch cord 
provided. Turn the oscillator modulation 
switch to “Off.” 


Increase the frequency of the test oscillator by 
slowly turning its tuning: control until two sep- 
arate, distinct, and similar waves appear on the 
screen. These waves will be identical in shape, 
but will be totally disconnected and appearing 
in reversed positions. They will have a com- 
mon base line, which is discontinuous. Adjust 
the frequency and synchronizing input controls 
of the oscillograph to get the proper waves and 
to make them remain motionless on the screen. 
Continue increasing the oscillator frequency 
until the forward and reverse curves move to- 
gether and overlap, with their highest points 
exactly coincident. This condition will obtain 
at an oscillator setting of approximately 360 kc. 
With the images established as in (f), readjust 
the two screws on the second i-f transformer 
so that they cause the curves on the oscillo- 
graph screen to become exactly coincident 
throughout their lengths and have maximum 
amplitude. 

Without altering the adjustments of the ap- 
paratus, shift the output connections of the os- 
cillator to the input of the i-f system, i. e., be- 


tween the first detector (RCA-6A8) control 
grid and ground. Regulate its output so that 
the amplitude of the oscillographic image is ap- 
proximately the same as used above for ad- 
justment (g) of the second i-f transformer. 


The two first i-f transformer adjustment screws, 
one on top and one on bottom, should then be 
adjusted so that they cause the forward and re- 
verse curves to become coincident throughout 
their lengths and have maximum amplitude. 
The composite wave obtained in this manner 
represents the resonance characteristic of the 
total i-f system. Lack of symmetry or irregu- 
larity of the resultant image will indicate the 
presence of a defect in the i-f system. 


R-F Adjustments 


NOTE: Before making r-f adjustments, it may 
be advisable to replace the bottom cover to eliminate 
vibrator interference. 


(a) 


(b) 


(c) 


Adjust the dial pointer on the remote control 
head by the following procedure. Rotate tun- 
ing knob to its extreme clockwise position irre- 
spective of location of pointer on dial. Now 
turn the pointer adjusting screw in the center 
of the back of the control unit until the pointer 
is at the end calibration mark below the 55 on 
dial scale. 


Attach the output of the test oscillator to the 
receiver input, i. e., between the antenna and 
ground terminals, with a 175 mmfd. capacitor 
in series with antenna lead. 


NOTE: For r-f alignment of receivers in 
which the tubular paper condenser C-3 (.01 
mfd.) has been replaced by the small molded 
condenser 500 mmfd. (change easily identified 
by reference to Figure 2 and bottom of chas- 
sis), use a 001 mfd. capacitor instead of the 
175 mmfd. capacitor in series with the antenna 
lead and test oscillator. 


There should be a shunt capacitor of 50 or 
60 mmfd. from the antenna lead at the receiver 
to ground. Accurately tune the oscillator to 
1,400 kc. The oscillograph should be left con- 
nected to the second detector output circuit as 
for the above i-f adjustments. Return the syn- 
chronizing switch to its “Int.” position and turn 
the range switch to its No. 1 position. 


Tune the receiver to a dial reading of 1,400 kc. 
Then regulate the oscillator output so as to 
increase the amplitude of the waves on the os- 
cillograph screen to a conveniently observable 
size. The several waves of detected signal, as 
appearing on the screen, should be synchro- 
nized by operation of the synchronizing and 
frequency controls. Trimmers, C-13, C-8, and 
C-5, of the oscillator, detector, and antenna 
coils should then be adjusted so that each causes 
maximum vertical deflection (amplitude) of the 
images. 
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(d) 


(e) 


(f) 


(g) 


(h) 


(i) 


(j) 


The oscillator modulation should then be 
turned to “Off” and the frequency modulator 
placed in operation, connected to the oscillator 
with the shielded patch cord. Change the os- 
cillograph synchronizing switch to “Ext.”, set 
its range switch to its No. 2 position and the 
frequency control slightly above its mid-posi- 
tion. 

Increase the frequency of the test oscillator 
gradually, until the point is reached where the 
two similar, distinct, and separate wave images 
appear on the screen and become coincident 
at their highest points. This will occur at an 
oscillator setting of approximately 1,500 kc. 
These waves should be synchronized on the 
oscillograph screen by careful readjustment of 
the synchronizing and frequency controls. Re- 
adjust trimmers, C-13, C-8, and C-5, to produce 
complete coincidence at maximum amplitude of 
the two waves. 

Disconnect the frequency modulator from the 
oscillator. Place the modulation switch of the 
oscillator to “On” and tune the oscillator to 
600 kc. Set the synchronizing switch of the 
oscillograph to “Int.” and turn the range switch 
to No. 1 position. 


Tune the receiver station selector control so as 
to pick up the 600 kc. signal, disregarding the 
dial reading at which it is best received. 
Change the oscillograph synchronizing switch 
to “Ext.” and place the oscillator modulation 
switch to “Off.” Interconnect the frequency 
modulator and oscillator with the special 
shielded patch cord. Return the range control 
of the oscillograph to its No. 2 position and 
set the frequency control slightly above its mid- 
position. 

Shift the test oscillator to its 200-400 kc. range 
and tune it to the point at which the forward 
and reverse waves show on the oscillograph 
screen. This condition will obtain at an oscil- 
lator setting of approximately 230 kc. The sig- 
nal obtained from the oscillator for this adjust- 
ment will be the third harmonic of 200 kc. An 
increase in the oscillator output may be neces- 
sary. The trimmer C-15 should then be ad- 
justed to the point which produces maximum 
amplitude of the oscillographic images. It will 
not be necessary to rock the tuning control for 
this adjustment, inasmuch as the frequency 
modulator is varying the signal in an equiva- 
lent manner. 

Retune trimmers C-13, C-8, and C-5 as in (c), 
(d), and (e) to correct for any change in high- 
frequency alignment which may have been 
caused by the adjustment of C-15. 


OUTPUT METER ALIGNMENT 


Place the receiver in operation with its two covers 
removed. Attach the output indicator across the 
loudspeaker voice coil circuit or across the output 
transformer primary. Advance the receiver volume 


control to its maximum position, letting it remain in 
such position for all adjustments. For each adjusting 
operation, regulate the test oscillator output control 
so that the signal level is as low as possible and still 
observable at the receiver output. Use of such small 
signal will obviate broadness of tuning which would 
otherwise result from a.v.c. action on a stronger one. 


I-F Adjustments 


(a) Connect the output of the test oscillator to the 
control grid cap of the if tube (RCA-6K7) 
through a 0.25 mfd. capacitor and connect the 
ground of the oscillator to the receiver chassis. 
Adjust the frequency of the oscillator to 260 kc. 
Tune the receiver to a point where no inter- 
ference is received from the heterodyne oscil- 
lator or local stations. 


(b) Adjust the two screws (attached to molded 
cores) of the second if transformer, one on 
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top and one on bottom, until maximum output 
is produced by the indicating device. 


(c) Remove the oscillator from the i-f tube input 


and connect it between the control grid cap of 
the first detector tube (RCA-6A8) and chassis- 
ground, using the 0.25 mfd. capacitor as pre- 
viously. Allow its tuning to remain at 260 kc. 
Tune the receiver to avoid interference as 
in (a). 


(d) Adjust the two screws of the first if trans- 


former for maximum (peak) receiver output. 
The ‘indication for this adjustment will be 
broad due to the “flat-top” characteristic of 
the i-f system. The two screws should, there- 
fore, be very carefully adjusted so that the in- 
dicator remains fixed at maximum as the oscil- 
lator is shifted through a range 2 kc. above and 
below its normal setting of 260 kc. An irregu- 
lar double-peaked indication is to be avoided. 
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Figure 5—Radiotron Socket Voltages and Trimmer Locations 
(Measured at 6.3 volts battery supply—Volume Control Maximum—No Signal) 


Radiotron Socket Voltages 


Operating conditions of the basic circuits of this 
instrument may be determined by measuring the 
voltages applied to the tube elements. Figure 5 
shows the voltage values from the socket contacts 


to ground and appearing across the heater contacts 
(H-H). Each value as specified should hold within 


+20% when this instrument is normally operative 


with all tubes intact and rated voltage applied. 
Variations in excess of this limit will usually be in- 
dicative of trouble. 
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The voltages given on this diagram are actual 


measured voltages, and are obtained with the volt- 
meter load in the circuit. 


To fulfill the conditions under which the d-c 


voltages were measured requires a 1,000-ohm-per- 
volt d-c voltmeter having ranges of 10, 50, 250, 
and 500 volts. Voltages below 10 volts should be 
measured on the 10-volt scale; between 10 and 50 
on the 50-volt scale; between 50 and 250 on the 
250-volt scale; and above 250 on the 500-volt scale. 


R-F Adjustments 


NO TE: Before making r-f adjustments, it may 
be advisable to replace the bottom cover to eliminate 
vibrator interference. 


(a) Adjust the dial pointer on the remote control 
head by the following procedure. Rotate tun- 
ing knob to its extreme clockwise position irre- 
spective of location of pointer on dial. Now 
turn the pointer adjusting screw in the center 
of the back of the control unit until the pointer 
is at the end calibration mark below the 55 on 
dial scale. 


Connect the output of the test oscillator to the 
antenna-ground terminals of the receiver with 
a 175 mmfd. capacitor in series with the an- 
tenna lead. 


(b) 


NOTE: For r-f alignment of receivers in 
which the tubular paper condenser C-3 (.01 
mfd.) has been replaced by the small molded 
condenser 500 mmfd. (change easily identified 
by reference to Figure 2 and bottom of chas- 
sis), use a 001 mfd. capacitor instead of the 
175 mmfd. capacitor in series with the antenna 
lead and test oscillator. 


There should be a shunt capacitor of 50 or 
60 mmfd. from the antenna lead at the receiver 
to ground. Tune the oscillator to 1,400 kc, AL 
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Figure 6—Loudspeaker Schematic and Wiring 


‘low the output indicator to remain attached to 
the receiver output. 

Tune the receiver so that the dial reading is 
1,400 kc. Then adjust the oscillator, detector, 
and antenna coil trimmers, C-13, C-8, and C-5 
respectively, tuning each to the point produc- 
ing maximum indicated receiver output. 

Shift the oscillator frequency to 600 kc. and 
tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. The oscillator series trimmer, C15, 
should then be adjusted, simultaneously rock- 
ing the receiver tuning control backward and 
forward through the signal until maximum 
(peak) receiver output results from the com- 
bined operations. The adjustment of C13, 
C8 and C-5 should be repeated as in (c) to 


(c) 


(d) 


correct for any change in its alignment due to 
the adjustment of C-15. 


Final Tuning Dial Adjustment 
Final adjustment of the dial pointer may be made, 
during operation after the receiver is installed in 
automobile. To do this, tune in a station of known 
frequency (say 760 kc.—approximately 76 on dial) 
as accurately as possible. Now reset the dial pointer 
to exactly 76 on the dial by means of the adjusting 


‘screw at center rear of operating head. 
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Volume Control and Power Switch 
This adjustment is made by turning the small con- 
trol knob fully clockwise and then fully counter- 
clockwise. This places the friction clutch mechanism 
on the volume control in proper alignment. 


Tuning Condenser Drive 

Smooth control should be obtained over the entire 
tuning range of the variable condenser. If irregu- 
larity is present, check the action of the gear mech- 
anism for binding or backlash at every point within 
the tuning range. A bind may be due to improper 
mesh between the worm gear and the large gears on 
the condenser shaft. To correct such a condition, 
loosen the three screws holding the gear plate and ad- 
just the mesh of the gears to a position which gives 
smooth operation. Gear backlash is prevented by the 
small compression spring between the two large 
gears on the rotor shaft. 


Interrupter 

The mechanical interrupter used in the power sys- 
tem is constructed with a plug-in base, so as to be 
easily removed from the receiver. Its adjustments 
have been correctly set during manufacture by means 
of special equipment. In cases of faulty operation of 
the interrupter, a renewal should be made. 

The symmetrical plug-in base on this device per- 
mits the unit to be placed in its socket so as to give 
correct output voltage polarity on an automobile with 
either a positive or negative “A” ground. For in- 
stallation with positive ‘““A” ground, insert vibrator 
so positive (+) symbol is nearest label on vibrator 
compartment partition; for negative ‘““A” ground, in- 
sert with negative (—) symbol nearest label. 


Radiotrons 

Deterioration of tubes and their approach to 
failure is usually evidenced by noisy or intermittent 
operation, loss of sensitivity, and distorted tone 
quality. When suspected as faulty, the tubes should 
be removed from the receiver and checked with 
standard tube testing apparatus. It is not feasible to 
test the tubes while in the receiver, due to measure- 
ment inaccuracies which would result from the ef- 
fects of the circuits. 


Receiver Housing 
The screws holding the receiver chassis to the case 
must all be in place and tightly installed, inasmuch 
as they appreciably affect the ground resistance of 
the assembly and will consequently have a bearing 
on the amount of ignition noise received. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Cap—Grid contact cap—Package of 5... 
Capacitor—Adjustable capacitor—(C15). 
Capacitor—50 Mmfd.—(C25) .......... 
Capacitor—80 Mmfd.—(C50) 
ee as Mmfd.—(C16, on fam On Ly 

MEN Baa ere vi cth, va oe atte an ite ee as 
Capacitor—150 Mmfd.—(C22).......... 
Capacitor—265 Mmfd.—(C11, C35, C36). 
Capacitor—265 Mmfd.—(C21).......... 
Capacitor—400 Mmfd.—(C26).......... 
Capacitor—1,000 Mmfd.—(C41, C47)... | 


Capacitor—.01 
C33) 
Capacitor—.025 Mfd.—(C27) 
Capacitor—.035 Mfd.—(C31) .........-. 
Capacitor—.05 Mfd.—(C18) 
Capacitor—0.1 Mfd—(C12) .. . 
Capacitor—.25 Mfd.—(C29, C37, C39)... 
Capacitor—0.5 Mfd.—(C43) 
Capacitor—8 Mfd.—(C48) 
Capacitor Pack—Comprising 2 sections 
each .01 Mfd.—(C45, C46) ..... ee 
Capacitor Pack—Comprising one 8 Mfd. 
and two 10 Mfd. sections—(C28, C30, 
C49) 
Coil—Antenna-_coil—(L3) .....5...-:.. 
Coil—Choke coil—(L12) 
Coil—Oscillator coil—(L16, L17) ..... 
Coil—R. F. coil—(L4, L5) . es 
Condenser—3-gang variable tuning con- 
denser—(C5, C 6,C7, C8, C13, C14) .. 
Core—Adjustable core for I. F. trans- 
former Stock No. 12228 and No. 12229 
Coupling—Station selector flexible shaft 
Sling Rss Fs culo Ba ees Pe 
Filter—Antenna filter—(L1. L2, C2) . 
Gear—Variable tuning condenser shaft 
drive E aes (without tapped shaft)..... 
Gear—Variable tuning condenser worm 
gear (use with No. 12221 only)....... 
Guide—Station selector shaft guide .... 
Pin—Contact pin for speaker leads (used 
in 6M only)—Package of 5..... 
Pin—Contact pin for tone control lead 
(used in 6M only)—Package of 5 
Reactor—Filter reactor—iron core— 
(L13) 
Resistor—56 ohm—carbon type, % watt 
—(R18, R19)—Package of 5... 
Resistor—330 ohm—insulated, 4% watt— 
(R2)—Package of 5 ...........-..:- 
Resistor—680 ohm—insulated, 1%, watt— 
(R4)—Package of 5 ..........:...--- 
Resistor—1,200 ohm—insulated, 1% watt 
—(R17)—Package of 5 .........--.-- 
Resistor—5,600 ohm—carbon type, 2 watt 
—(R11) 
Resistor—6,800 ohm—insulated, %4 watt 
—(R10)—Package of 5 .......-..... 
Resistor—10,000 ohm—insulated, 14 watt 
—(R12)—Package of 5 ............. 


The prices quoted above are subject to change without notice. 
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or 3584 
30 
. 5129 

1.0 
ae 3623 
"34 | 12290 

fe 4786 

1.02 | 12243 

12227 
3 

si 12241 
“50 | 12226 

frees 12228 

4.50 | 12230 
22 | 12229 
20 | 12231 

1.28 

12236 
36 | 12240 
.36 
18 

12505 
15 

12578 
15 

12579 
1.10 

12580 

1.00 11891 

1.00 | 12504 

1.00 | 12503 
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DESCRIPTION 


Resistor—39,000 ohm—insulated, 1% watt 
—(R15)—Package of 5 ............. 
Resistor—47,000 ohm—carbon type, 1/10 
watt—(R20)—Package of 5 ......... 
Resistor—47,000 ohm—carbon type, 1 
watt—(R6)—Package of 5 ........... 1.10 
Resistor—56,000 ohm—insulated, 1% watt 
—(R3)—Package of 5............... 1.00 
Resistor—100,000 ohm—insulated, %4 watt 


—(R16)—Package of 5 ............. 1.00 
Resistor—100,000 ohm—carbon type, 
1/10 watt—(R8)—Package of 5 ..... 75 
Resistor—220,000 ohm—insulated, . % 
watt—(R21)—Package of 5.......... 1.00 
Resistor—470,000 ohm—carbon type, 
1/10 watt—(R5, R7)—Package of 5.. 75 
Resistor—470,000 ohm—insulated, ™% 
watt—(R1)—Package of 5........... 1.00 
Resistor—1.5 megohm—insulated, ™% 
watt—(R13, R14)—Package of 5 .... 1.00 
Ring—Retaining ring for R. F. or oscil- 
lator coil—Package of 5 ............. 40 
aap tality shield ring—Package of 
eta hs att | be BAN AUN nie UE ee 10 
Shield—R. F. or oscillator coil shield. . 30 
Shield—Radiotron shield .............. 18 
Socket—6-contact 6D6 or 85 Radiotron 
SOCK OE ee oe ee ae oat aid 15 


Socket—7-contact 6A6 Radiotron socket 18 


Socket—8-contact 6A8, 6C5 or 6K7 

Radiotron socket ................-.. 18 
Socket—Vibrator socket ............... 18 
Stud—Variable tuning condenser mount- 

ing stud assembly—Package of 4 ..... ee 
Transformer—First I. F.—(L6, L7, C16, 

CAT IRS UR To re ee ie aah Geet meee 2.24 
Transformer—Output transformer—(T1, 

it tk pe SMe 6 | ie ain ci Ona re Ee ae emcee 2.95 
Transformer—Second I. F. transformer 

=—-(L8, L9, C19, €20, C21, R20) ..... 2.02 
Transformer—Vibrator power  trans- 

tyres pend GLAD Dee Oat ray ee Ne eae a 3.42 
Vibrator complete. iio. as pies. cc iei ke 4.55 
Volume Control—(R9) ...........----- 1.14 


CONTROL BOX AND FLEXIBLE 
SHAFT ASSEMBLIES 


Box—Control box complete—less flexible 


shattamet eA Ses eas eps 6.35 
Dial—Station selector indicator dial 

(CORTES Ce) Ra ete a eee .50 
Knob—Station selector (tuning) knob 

(etandatd eee henner ee eae ha ee .28 
Knob—Volume control knob (standard) 28 
Lamp—Control box dial lamp—Package 

OFS ee ee ng 2 65 
Shaft—Tuning control flexible shaft com- 


plete—approx. 21% in. long 


Shaft—Volume control flexible shaft 
complete—approx. 2144 in. long ...... 1.20 
REPRODUCER ASSEMBLIES, 
MODEL 6M 
Board—Reproducer terminal board .... .30 
Coil—Field coil—(L14) .............-: 1.60 
Cone—Reproducer cone complete—(L15) 1.60 
Reproducer—Reproducer complete ..... 5.65 


Stock 
No. 


12526 
12525 
12524 
12523 
12527 


9691 
12528 


4287 
4289 
12510 
12444 


12473 


4288 
5025 
4293 
11418 
4291 
12457 
12458 
12461 
12462 


12532 


4286 


5023 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


REPRODUCER ASSEMBLIES, 
MODEL 6M2 


Board—2-contact reproducer 


terminal 


plete with 3-contact male connector. . 
Coil—Field coil—(L14) 
Cone—Reproducer cone—(L15) 
Housing—Reproducer housing complete 
Reproducer—Reproducer complete 
Screw—Reproducer housing screw— 

Package of (5, Aciquad nce ie che aay e 


MISCELLANEOUS ASSEMBLIES 


Body—Antenna cable female connector 
body—Package of 10 ................ 
Body—“A” lead fuse connector body— 
Package soffi0 (G30 oa ae 
Button—Plug button for receiver hous- 
ing (used on 6M only) ............. 
Cable—Shielded antenna cable approx. 8 
in. long, complete with female-section 
of cannector 
Cable—Shielded antenna lead-in cable, 
approx. 31 in. long, complete with 2 
male connections of connector ...... 
Cap—Male connector cap for “A” lead or 
antenna cable—Package of 10 ........ 
Capacitor—Generator capacitor ........ 
Capacitor—Ammeter capacitor ......... 
Capacitor—.5 Mfd.—(C42) 
Clip—“A” lead ammeter clip—Package 
of 10 
Cover—Receiver housing top cover (used 
on 6M only) 
Cover—Receiver housing bottom cover 
assembly (used on 6M only) ......... 
Cover—Receiver case bottom cover (used 
in -6M2: only) 4h 4) 65... ee 
Cover—Receiver case top cover (used in 
6M2\ only) ro 2a te ke ee ee ee 
Fastener—Receiver housing top cover 
fastener—Package of 10 ............ 


Ferrule—Antenna cabl eor “A” lead con- 
nector ferrule and bushing—Package 
OPO ew i ee eee nd Sea Re 


OL SOR as cee nal ee ee ee 


List Stock 
Price No. 
12456 
$0.20 | 12460 
ies | 4290 
165 | 4323 
eel | Sore 
14 | 2445 
ao | 12506 
gg | 12507 
ig | 12508 
12609 
“58 | 12459 
1.12 
ped \eizess 
‘40 
le 4393 
70 | 12248 
65 | 12502 
COC. 42Re 
‘60 | 12448 
62 
39 | 12254 
38 12249 
4285 
40 


DESCRIPTION 


Grille—Speaker grille assembly (used on 
6Monly) 0) oro eek ce one ee ee 
Housing—Receiver housing complete 
(usedsonsOMeonly) eo aoe 
Housing—Receiver case complete (used 
on) 6M2 only): La tale de ee erate 
Insulator—Fuse connector insulator— 
Package :ofj10 cit cee a is ieee 
Knob—Tone control knob (used on 6M 
only)—Package of 5 ................ 
Knob—Tone control knob (used on 6M2 
only)—Package of 5 ................ 
Lead—“A” lead (set end), approx. 8 in. 
long, complete with male section of 
connector 
Plate—Name plate and mounting screws 
(used in 6M only) 
Plate—Name plate and mounting screws 
(used,in. 6M2; only). 29s. ae ee 
Plate—RCA monogram and rivets (used 
onr6MZ only aie bi ae 
Ring—Rubber ring for speaker mount- 
ing (used on 6M2 only) ............. 
Screw—Speaker mounting screw assem- 
bly, consisting of 1 screw, 1 nut, and 1 
lockwasher to mount speaker in case 
(used on 6M only)—Package of 4.... 
Screw—Self-tapping slotted hex. head, 
1% in. long, used in receiver housing— 
Package of 10:5 5 fee Rae ee 
Screw—Set screw for tone control knob 
Stock No. 4132 (used on 6M2 only)— 
Package..of/10 (eres ad ees 
Socket—3-contact’ socket and bracket as- 
sembly for reproducer cable ......... 
Socket—Pin socket and bracket assem- 
bly for tone control lead ........... 
Spring—Antenna cable connector spring 
=—Package Of ¢10 2) sein. ht ee 
Stud—Receiver mounting stud assembly, 
comprising 1 stud, 1 washer, 1 lock- 
washer. and: linut?.2 nei ee eee 
Stud—Speaker mounting stud assembly, 
comprising 1 stud, 1 spacer, 1 washer 
and 2 nuts (used in 6M2 only) ...... 
Suppressor—Distributor suppressor .... 
Tone Control—(R22) 
Washer—Antenna cable connector in- 
sulating washer—Package of 10 ..... 


The prices quoted above are subject to change without notice. 
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List 
Price 


$0.88 
4.60 


4.58 


RCA VICTOR MODELS 7T, 7K, 81, and 8K 


Seven-Tube and Eight-Tube, Three-Band, A-C, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


Borandard, Broadcast: ... 0 «ccc cee oes 530- 1,800 kc 
BRMOCCUUIM WAVE na obs yee ve selene 1,800- 6,300 kc 
MERTEN AVS. f5e aia holes oes wks 6,300-22,000 kc 
Parermeciate, Frequency. ov. sca ot's nek woe Cases Vales 
RADIOTRON COMPLEMENT 

BEMRUCIN “GL. Vici hi tiice se ss votes one pes First Detector 
ME Fw Vice instge ja, a-a's' Lins w 0c die atts io Oscillator 
Be ROA- OK Fiancee tease Intermediate Amplifier 
Pe ORCA-GHG. .25:.06 65 Second Detector and A.V.C. 
Rm AEE POES ) gna tees Gsce san edie s We se mae nals Sie oe 
PoweER-SUPPLY RATINGS 

RS eens Oe, <i aa dn oes Sw Nala ee wk Mae ens 
MIE ee oe allies aM ies his ae ya ae ee aw ale saw oss 
eo ORR ee ge eee 
PoweER OuTPUT 

PPTISEQIUCCEE SoG ies «Ack oleae S aia kein baie 2 watts 
PET Stes ooo ns ESE GRA a Ca ee 4.5 watts 


ALIGNMENT FREQUENCIES 


OtATICaT Ue LOAUCASE ©: sa dente bateieiiis aah w¥)<-0-b soe OG 
600 ke (osc.), 1,500 kc (osc., ant.) 

“Medium \WVave. y.c20 ss id ans 6,000 ke: (osc., ant.) 
ERIOLES WAVE a nivcovtore.« 2a: 20,000 ke (osc., ant.) 
oh Rac I eee ae EO CE ee 460 kc 
Ce ROA GES hess Sens ees Audio Voltage Amplifier 
POY? RAO RO ey saitaae os seen ees Power Output 
CP) ROA ZA ates cite ech Full Wave Rectifier 


(8) RCA-6E5 (Models 8T and 8K only) .Tuning Tube 


eee aE cd dan ese Mazda No. 46, 6.3 volts, 0.25 amperes 


gt SP ae ene 105-125 volts, 50-60 cycles, 80 watts 
9 ee 105-125 volts, 25-60 cycles, 80 watts 


100-130/140-160/195-250 volts, 40-60 cycles, 80 watts 
LouDSPEAKER 


| ayo eee Sa So PE Tee Electrodynamic 
bmpecamers (VG) obj «= 2.2 ohms at 400 cycles 


Mechanical Specifications 


CaBINET DIMENSIONS 7. 7K 8T 8K 
UN ae eae DOT MICNES jastih on &s TICHER. + 540% be Die cies a ate 5 40 inches 
eB, Says aiekiabs 6 3/6 # Boe 14% inches. v3.2.2) DA es WICHESS 6 ss) sieene 15 Aig MB CNCS ean) 1235. 25% inches 
Breed oss Sic Sve eel « Bog IMCHes ise «ns INCHES, 5 esate Boe CANCER wy aio 12144 inches 
WEIGHTS 

DT ates 1a sain ee 4 9, «59 8s a8 2AM DOWNIE: scree es pounds, do0.0% 75) 2 pOUnUG yen ares 51. pounds 
MRIS en hy oss Bas son © Wee bn 29" ponds. <i. >, 4 POUNCE aes... 33) Spoundss.../o0.- 67 pounds 
Perasee Base UDIMCNSIONS.. diac cece bss saavoce ev becdsccesencemnecee 12 inches x 7 inches x 2% inches 
Overvall Height of Chassis............cccecercsescenerereneeccerecenssersassseeneeneceees 834 inches 
Mperating Controla: .. 06: weiss cin nae (1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch—Tone 
ee IVS RatiOSeles-nsrcnct cov tiows!s 5 ore sine tuniel am slob dee ee Ree oN GS Bind me eee Ce ee eRe es 10 to 1 and 50 to 1 


General Description 


These receivers represent the result of thorough 
development, design, and substantial manufacture. 
Noteworthy technical improvements have been ap- 
plied in achieving marked advantages of operation 
and efficiency of performance. 

Model 7T is a seven-tube, table-type, superhetero- 
dyne receiver with an eight-inch electrodynamic loud- 
speaker. Model 7K differs from the Model 7T in that 
it is of the console type and has a twelve-inch electro- 
dynamic loudspeaker. 

Models 8T and 8K are similar to Models 7T and 
7K respectively, except for the addition of a tuning 
tube “Magic Eye” and different cabinet designs. 

Design features incorporated in these receivers in- 
clude: built-in doublet antenna coupler; improved 


plunger-type air-dielectric adjustable trimming capaci- 
tors in the antenna and oscillator coil circuits; high- 
efficiency first detector (converter) with separate os- 
cillator; magnetite core adjusted i-f transformers, low- 
frequency oscillator tracking, and wave-trap; aural 
compensated volume control; continuously variable 
tone control with music-voice switch; automatic vol- 
ume control; phonograph terminal board; band selec 
tive indication of dial scales; and a dust-proof electro- 
dynamic loudspeaker. 

The tuning range is continuous through the 
“Standard broadcast,” “Medium wave,” and “Short 
wave” bands. This extensive range includes the im- 
portant short-wave broadcast bands at 49, 31, 19, 16, 
and 13 meters in addition to channels assigned for 
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police, amateur, and aviation communication. Trim- 
ming adjustments are located at accessible points. 
Their number is reduced to the least that is con- 
sistent with efficient operation. A double tuning knob 


arrangement permits the choice of either a ten-to-one 
or a fifty-to-one dial ratio, the latter. permits ease of 
tuning, especially in the “Medium wave” and “Short 
wave” bands. 


Circuit Arrangement 


The conventional type of superheterodyne circuit 
is used. It consists of a first-detector (converter) 
stage, separate oscillator stage, a single i-f stage, a 
diode-detector — automatia- volume-control stage, an 
audio voltage-amplifier stage, a pentode power-output 
stage, and a full-wave rectifier stage. Models 8T and 
8K also have a tuning indicator ‘Magic Eye.” 

A single-wire antenna, or a doublet antenna, when 
connected to the proper input terminals of the re- 
ceiver, is coupled to control grid No. 1 of the RCA- 
6L7 through a tuned r-f transformer. This trans- 
former is tapped so that the range selector increases 
the range of tuning by decreasing the amount of in- 
ductance. A unique method of switching causes L5 
to become the primary with L4, L3, and L?2 as 
secondary, L4 to become the primary with L3 and 
L2 as secondary, and L3 to become the primary 
with L2 as secondary, for range selector positions 
“Standard broadcast,” “Medium wave,” and “Short 
wave’ respectively. Separate windings are employed 


ANT. ane Tecue TUNING TUBE 
20,000K.c.. 6000K.c. 1500 KC. 8 NOT USED IN MODELS TT AND TK 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


in the oscillator stage for each position of the range 
selector. All unused portions of the antenna and 
oscillator coils are shorted out to prevent undesirable 
interaction. Air-dielectric trimming capacitors are 
used for obtaining exact alignment. Proper low- 
frequency tracking of the oscillator for ‘Standard 
broadcast” is accomplished by adjusting the induc 
tance of the respective coil with a molded magnetite 
core. 


The intermediate-frequency amplifier consists of an 
RCA-6K7 in a transformer-coupled circuit. The wind 
ings of these transformers are resonated with fixed 
capacitors, and are adjusted by molded magnetite 
cores (both primary and secondary) to tune to 
460 ke. 
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Detector and A.V.C. 


The modulated signal as obtained from the output 
of the if stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R9, is applied as automatic control- 
grid bias to the first-detector and i-f tubes. The 
second (auxiliary) diode of the RCA-6H6 is used to 
supply residual bias for the controlled tubes under 
conditions of little or no signal. This diode, under 
such conditions, draws current which flows through 
resistors R7 and R9, thereby maintaining the desired 
operating bias on such tubes. On application of sig- 
nal energy above a certain level, however, the 
auxiliary bias-diode ceases to draw current and the 
a.v.c.-diode takes over the biasing function. 


Audio System 


The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio voltage-amplifier tube. This control 
has a tone-compensating filter connected to it so that 
the correct aural balance will be obtained at different 
volume settings. Phonograph terminals are inserted 
at this point for feeding the output of an external 
phonograph pickup to the control grid of the audio 
amplifier. Resistance-capacity coupling is used be- 
tween the first-audio stage and the power-output 
stage.. The power-output stage is transformer-coupled 
to the electrodynamic loudspeaker. Continuously- 
variable tone control is effected by means of capacitor 
C34 and variable resistor R16 shunting the plate cir- 
cuit of the output tube. Extreme clockwise rotation 
of this tone control disconnects the resistor R16 from 
the circuit and places an additional capacitor C33 in 
shunt with capacitor C27, thereby reducing the low- 
frequency response of the amplifier. This point is 
known as the “Speech” position and provides opti- 
mum intelligibility of speech. 


Tuning Indicator (Models 8T and 8K only) 


An RCA-6E5 cathode-ray tuning tube is used as a 
means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 
consists of an- amplifier section and a cathode-ray sec- 
tion built in the same glass envelope. Maximum sensi- 
tivity of the tuning indicator is acquired in the “Short 
wave’ position of the range selector $2 by removing 
the ground connection from resistor R21. In this 
position, resistors R20 and R21 no longer act as a 
voltage divider and maximum voltage is applied to 
the grid of the tuning tube. 


a ee 


—— 


SERVICE DATA 


Alignment Procedure 


There are eight adjustments required for the align- 
ment of the antenna, oscillator, and wave-trap tuned 
circuits. Six of these adjustments are made with 
plunger-type air trimming capacitors, and require the 
use of an RCA Stock No. 12636 adjusting tool. The 
other two adjustments are screws attached to molded 
magnetite cores and are used to adjust the wave-trap 
and to align the oscillator at 600 kc. Before adjusting 
the plunger-type air trimmers, they must be unlocked 
by loosening their hexagon lock nuts. The lock nuts 
should be tightened upon completion of adjustments. 

The i-f transformer adjustments are made by means 
of four screws attached to molded magnetite cores. 

All of the adjustable circuits of this receiver have 
been properly aligned at the factory to give correct 
performance, and their settings should remain intact 
indefinitely when the receiver is used under ordinary 
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Figure 4—Alignment Apparatus Connections 


conditions. However, necessity for re-adjustment 
may occasionally occur from continued extremes of 
temperature, climate, tampering, or purported altera- 
tion for services, or after repairs have been made to 
the rf or if tuned circuits. Improper alignment 
usually causes the impairment of sensitivity, selec 
tivity, and tone quality. Such conditions will gen- 
erally exist simultaneously. 

In re-adjusting the tuned circuits, it is important to 
apply a definite procedure and to use adequate and 
reliable test equipment. A standard test oscillator, 
such as an RCA Stock No. 9595, will be required as 
the source of signal at the specified alignment fre- 
quencies. Means for indication of the receiver out- 
put during alignment is also necessary to accurately 
show when the correct point of adjustment is reached. 
Two indication methods are applicable—one requires 
use of the cathode-ray oscillograph, and the other re- 
quires a voltmeter or glow-type indicator. The 
cathode-ray alignment method is advantageous in that 
the indication provided is in the form of a wave 
image which represents the resonance characteristics 
of the circuits being tuned. This type of alignment is 
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possible through use of apparatus such as the RCA 
Stock No. 9558 Frequency Modulator and the RCA 
Stock No. 9545 Cathode-Ray Oscillograph. The out- 
put indicator method should be performed with an 
instrument such as the RCA Stock No. 4317 Neon 
Glow Indicator. The two procedures are outlined as 
follows: 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 4. Remove the plug of the frequency modu- 
lator cable from the test oscillator jack. Connect the 
receiver chassis to a good external ground. Connect 
oscillograph “Vertical” input terminals as indicated 
on figure 2. Set oscillograph power switch to “On” 
and adjust “Intensity” and “Focus” controls to give 
a clearly defined spot, or line, on the screen. Set 
oscillograph “Ampl. A” switch to “On,” “Vertical 
gain” control full-clockwise, “Ampl. B” switch to 
“Timing,” “Range” switch to No. 2 position, and 
“Timing” switch to “Int.” Place the “Sync.” control, 
“Freq.” control, and “Horizontal gain” control to 
about their mid-positions. For each of the following 
adjustments, the test oscillator output must be regu- 
lated so that the image obtained on the oscillograph 
screen will be of the minimum size for accurate ob- 
servation. The receiver volume control setting is 
optional. 


|-F Adjustments 


(a) Connect the “Ant.” output of the test oscillator 
to the grid cap of RCA-6K7 (with grid lead in 
place) through a .001-mfd. capacitor, with 
“Gnd.” to receiver chassis. Tune the test oscil- 
lator to 460 ke, place its modulation switch to 
“On” and its output switch to “Hi.” 

(b) Turn on the receiver and test oscillator. Increase 
the output of the test oscillator until a deflection 
is noticeable on the oscillograph screen. The 
figures obtained represent several waves of the 
detected signal, the amplitude of which may be 
observed as an indication of output. Cause the 
wave image formed (400-cycle waves) to be 
spread completely across the screen by adjusting 
the “Horizontal gain” control. The image should 
be synchronized and made to remain motionless 
by adjusting the “Sync.” and “Freq.” controls. 

(c) Adjust the two magnetite core screws (see figures 
3 and 7) of the second i-f transformer (one on 
top and one on bottom) to produce maximum 
vertical deflection of the oscillographic image. 
This adjustment places the transformer in exact 
resonance with the 460-kce signal. 

(d) The sweeping operation should follow using the 
frequency modulator. Shift the oscillograph 
“Timing” switch to “Ext.” Insert plug of fre- 
quency modulator cable in test oscillator jack. 
Turn the test oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 

(e) Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 


arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 
“Freq.” control on the oscillograph to obtain two 
waves. These waves will be identical in shape, 
totally disconnected, and appear in reversed po- 
sitions. They will have a common base line, 
which is discontinuous. Adjust the “Freq.” and 
“Sync.” controls of the oscillograph to make 
them remain motionless on the screen. Continue 
increasing the test oscillator frequency until 
these forward and reverse curves move together 
and overlap, with their highest points exactly co- 
incident. This condition will be obtained at a 
test oscillator setting of approximately 575 kc. 

(f) With the images established as in (e), re-adjust 
the two magnetite core screws on the second if 
transformer so that they cause the curves on the 
oscillograph screen to become exactly coincident 
throughout their lengths and have maximum 
amplitude. 

(g) Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the input of the i-f system, i.e., to the RCA- 
6L7 first-detector grid cap through a .001-mfd. 
capacitor (with grid lead in place). Regulate the 
test oscillator output so that the amplitude of the 
oscillographic image is approximately the same 
as used above for adjustment (f). 

(h) The two first if transformer magnetite core 
screws (one on top and one on bottom) should 
then be adjusted so that they cause the forward 
and reverse curves to become coincident through- 
out their lengths and have maximum amplitude. 
The composite wave obtained in this manner 
represents the resonance characteristic of the 
total i-f system. Lack of symmetry or irregularity 
of the resultant image will indicate the presence 
of a defect in the i-f system. 


R-F Adjustments 


Calibrate the pointer of the tuning dial by adjust- 
ing it to the extreme low-frequency end of dial scale 
(beyond 55 on dial) with the plates of the gang tun- 
ing condenser in full mesh. Alignment must be made 
in the sequence of “Short wave” band, “Medium 
wave” band, “Wave-trap,” and “Standard broadcast” 


band. 


“Short Wave’ Band 


(i) Connect the “Ant.” output of the test oscillator 
to the antenna terminal “A1” through a 300-ohm 
resistor. Remove the plug of the frequency 
modulator cable from the test oscillator. Turn 
test oscillator modulation switch to “On.” Shift 
the oscillograph “Timing” switch to “Int.” 

(j) Set receiver range selector to its “Short wave” 
position and dial pointer to 20,000 kc. Adjust 
the test oscillator to 20,000 kc. Set oscillator air 
trimmer C13 to minimum capacity (plunger full 
out), and antenna air trimmer C5 to maximum 
capacity (plunger full in). Slowly push in oscil- 
lator trimmer C13 until maximum (peak) ampli- 
tude of output is reached. Two peaks may be 
found. Adjust C13 to the peak with minimum 
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capacity (plunger near out) for maximum indica- 
tion. Tighten lock nut. Slowly pull out plunger 
of antenna air trimmer C5 until maximum 
(peak) amplitude of output is reached while 
slightly rocking the gang tuning condenser back 
and forth through the signal. Two peaks may 
be found with this circuit. The peak with maxi- 
mum capacity (plunger near in) should be used. 
Tighten lock nut. 
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Figure 5—Loudspeaker Wiring 


“Medium Wave” Band 


(k) 


Place receiver range selector to its “Medium 
wave” position with the receiver dial pointer set 
to 6,000 kc. Tune the test oscillator to 6,000 ke. 
Carefully adjust the oscillator and antenna air 
trimmers C14 and C6 respectively, so that each 
brings about maximum (peak) amplitude of out- 
put as shown by the wave on the oscillograph. 
When adjusting the oscillator trimmer C14, two 
peaks may be found. The one of minimum capa- 
citance (plunger near out) should be used. 
Tighten lock nuts. 


“Wave-Trap” Adjustment 


(1) 


Connect the output of the test oscillator to the 
antenna terminal “Al” through a 200 mmfd. 
(important) capacitor. Place receiver range 
selector in “Standard broadcast” position. Set 
the receiver dial to a position of no -extraneous 
signals near 600 kc. Tune the test oscillator to 
460 ke. Adjust the wave-trap magnetite core 
screw to the point which causes minimum ampli- 
tude of output (maximum suppression of signal) 
as shown by the wave on the oscillograph. An 
increase of the test-oscillator output may be 
necessary before this point of minimum ampli- 
tude, obtained by correct adjustment of wave- 
trap screw, becomes apparent on oscillograph 
screen. 


“Standard Broadcast’’” Band 


(m) Reduce output of test oscillator to minimum. Set 


(n) 


receiver dial pointer to 600 kc. Tune the test 
oscillator to 600 ke and increase its output until 
a deflection is noticeable on the oscillograph 
screen. . 
Adjust oscillator magnetite core screw (top of 
oscillator coil) so that maximum (peak) ampli- 
tude of output is shown on the oscillograph 
screen. 


(o) Set receiver dial pointer to 1,500 kc. Set the test 
oscillator to 1,500 ke (1,500-3,100-kc range) 
and increase its output to produce a registration ° 
on the oscillograph. Carefully adjust the oscillator 
and antenna air trimmers C16 and C7 respec- 
tively so that each brings about maximum (peak) 
amplitude of output as shown by the waves on 
the oscillograph. Shift the oscillograph “Timing” 
switch to “Ext.” Place the frequency modulator 
sweep-range switch to “Lo” position and insert 
plug of the frequency modulator cable in test 
oscillator jack. Turn test oscillator modulation 
switch to “Off.” Retune the test oscillator (in- 
crease frequency) until the forward and reverse 
waves show on the oscillograph screen and be- 
come coincident at their highest points. This 
will occur at a test oscillator setting of approxi- 
mately 1,680 ke. Adjust the trimmers C16 and 
C7 again, setting each to the point which pro- 
duces the best coincidence and maximum ampli 
tude of the images. } 

Remove the plug of the frequency modulator 
cable from test oscillator jack. Turn test oscil- 
lator modulation switch to “On.” Set oscillograph 
“Timing” switch to “Int.” Tune test oscillator to 
200 ke. (200-400-kc range). Tune receiver for 
maximum response to this signal at a dial read- 
ing of approximately 600 kc. Third harmonic 


of 200 kc is used for this adjustment. Shift os- 
cillograph “Timing” switch to “Ext.” Insert the 
plug of the frequency modulator cable in test 
oscillator jack. Turn test oscillator modulation 
switch to “Off.” Retune the test oscillator (in- 
crease frequency) until the forward and reverse 
waves show on the oscillograph screen. This will 
occur at a test oscillator setting of approximately 
230 kc. Disregarding the fact that the two 
images may come together, adjust the oscillator 
magnetite core screw (top of oscillator coil) to 
produce maximum amplitude of images. Shift 
oscillograph “Timing” switch to “Int.” Remove 
the plug of the frequency modulator cable from 
the test oscillator. Turn test oscillator modulation 
switch to “On.” Repeat adjustment (0), and then 
lock C16 and C7. 


Output Indicator Alignment 

Attach the output indicator across the loudspeaker 
voice-coil circuit. Advance the receiver volume con- 
trol to its maximum position, letting it remain in such 
position for all adjustments. For each adjusting opera- 
tion, regulate the test oscillator output so that the 
signal level is as low as possible and still be observable 
at the receiver output. Use of such small signal will 
obviate broadness of tuning which would otherwise 
result from a.v.c. action on a stronger one. 
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Power supply disconnected—Radiotrons in sockets—Tuning condenser in full-mesh— 
Range selector in “Standard broadcast” position—Volume control maximum 


P-T2810-0 


Resistance Measurements 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground or other pertinent point on figure 6, 
permit a rapid continuity check of the circuits. The 
use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Chassis Wiring Diagram, 
figure 2, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within +20%. Variations in excess 
of this limit will usually be indicative of trouble in cir- 
cuit under test. Resistance values were measured with the 
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Radiotrons in sockets, range selector in “Standard broad- 
cast” position, tuning condenser in full mesh, and 
volume control set at maximum unless otherwise 
noted. In all cases of measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative terminal of the resistance meter to 
chassis‘ground. If the polarity of the resistance meter 1s 
not known, it may be readily ascertained by connecting a 
d-c voltmeter of indicated polarity across the terminals of 
the device. 


“Short Wave” Band 
(d) Connect the “Ant.” output of the test oscillator 


I-F Adjustments 
(a) Connect the “Ant.” output of the test oscillator 


to the grid cap of the RCA-6L7 (with grid lead 
in place) through a .001-mfd. capacitor, with 
“Gnd.” to receiver chassis. Tune the test oscil- 
lator to 460 kc, place its modulation switch to 
“On” and its output switch to “Hi.” 

(b) Adjust the two magnetite core screws of the 
second i-f transformer (one on top and one on 
bottom), to produce maximum (peak) output. 
(c) The two first i-f transformer magnetite core 
screws (one on top and one on bottom) should 
be adjusted to produce maximum (peak) output. 
It is advisable to repeat the adjustment of all i-f 


(e) 


to the antenna terminal “Al” through a 300-ohm 
resistor, leaving the “Gnd.” of the oscillator con- 
nected to the receiver chassis. 

Place range selector to its “Short wave” position. 
Set receiver dial pointer to 20,000 kc. Adjust test 
oscillator to 20,000 ke. Set oscillator air trimmer 
C13 to minimum capacity (plunger full out), 
and antenna air trimmer C5 to maximum capa- 
city (plunger full in). Slowly push in oscillator 
trimmer C13 until maximum (peak) output is 
reached. Two peaks may be found. Adjust C13 
to the peak with minimum capacity (plunger 


magnetite core screws to assure that the inter- 
action between them has not disturbed the 
original adjustments. 


R-F Adjustments 


Calibrate the pointer of the tuning dial by adjust- 
ing it to the extreme low-frequency end of dial scale 
(beyond 55 on dial) with the plates of the gang tun- 
ing condenser in full mesh. Alignment must be made 
in sequence of “Short wave” band, “Medium wave” 
band, “Wave-trap”, and “Standard broadcast” band. 


near out) for maximum indication. Tighten 
lock nut. Slowly pull out plunger of antenna 
air trimmer C5 until maximum (peak) output 
is reached while slightly rocking the gang tun- 
ing condenser back and forth through the signal. 
Two peaks may be found with this circuit. The 
peak with maximum capacity (plunger near in) 
should be used. Tighten lock nut. 


“Medium Wave” Band 


(f) Place the receiver range selector to its “Medium 
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Figure /—Radiotron Socket Voltages, Coil, and Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Volume control minimum 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circuit 
resistance. 


The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground on figure 7 will assist in locating cause for 


faulty operation. Each value as specified should hold with- 
in +20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. These 
voltages were measured with receiver tuned to approxi- 
mately 1,000 kc, no signal being received and volume 
control set at maximum. To duplicate the conditions under 
which the voltages were measured requires a 1,000-ohm- 
per-volt d-c meter, having ranges of 10, 50, 250, 500, 
and 1,000 volts. Use the nearest range above the voltage 
to be measured. A-c voltages were measured with a cor- 
responding a-c meter. 
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wave” position, with the receiver dial pointer set 
to 6,000 ke. Tune test oscillator to 6,000 ke. 
Carefully adjust the oscillator and antenna air 
trimmers C14 and C6 respectively, so that each 
brings about maximum (peak) output. When 
adjusting the oscillator trimmer C14, ‘two peaks 
may be found. The one of minimum capacitance 
(plunger near out) should be used. 


“Wave-Trap’” Adjustment 


(g) Connect the “Ant.” output of the test oscillator 
to the antenna terminal “Al” through a 200 
mmfd. (important) capacitor. Place the range 
selector to its “Standard broadcast” position and 
set the receiver dial pointer to a position of no 
extraneous signals near 600 kc. Tune the test 
oscillator to 460 ke. Adjust the wave-trap mag- 
netite core screw to the point which causes mini- 
mum output (maximum suppression of signal). 
An increase of the test-oscillator output may be 
necessary before the point of minimum output, 
obtained by adjustment of wave-trap screw, be- 
comes apparent on the output indicator. 


“Standard Broadcast’ Band 


(h) Reduce output of test oscillator to a minimum. 
Tune the test oscillator to 600 ke and set receiver 
dial pointer to 600 ke. Adjust output of test 
oscillator until a slight indication of output is 
visible. 

(i) Adjust the oscillator magnetite core screw (top 
of oscillator coil) so that maximum (peak) out- 
put results. 

(j) Set receiver dial pointer to 1,500 ke. Tune the 
test oscillator to 1,500 kc. Carefully adjust the 
oscillator and antenna air trimmers C16 and C7 
respectively so that each brings about maximum 
(peak) output. 

(k) Tune the test oscillator to 600 kc. Tune the re- 
ceiver to pick up this signal disregarding the dial 
reading at which it is best received. Adjust 
oscillator magnetite core screw (top of oscillator 
coil) for maximum (peak) output while rocking 


gang tuning condenser. After completing this 
adjustment, the trimmers C16 and C7 should be 
re-adjusted as in (j) to correct for any change in 
the oscillator high-frequency tuning which has 
been caused by the preceding adjustment. 


Antenna and Ground Terminals 


These receivers are equipped wih an antenna- 
ground terminal board having three terminals. These 


terminals are marked ““A2,” “Al,” and “‘G,” the latter’ 


being the ground terminal and should always be con- 
nected to a good external ground. The transmission 
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Figure 8—Universal Transformer 


line leads of the RCA RK-40A antenna system should 
be connected to terminals “A2” and “Al.” The re- 
ceiver coupling units of the RCA RK-40 and the 
RCA SpiderWeb antenna systems should be con- 
nected to terminals “Al” and “G.” Connect a single- 
wire antenna to terminal “Al.” 


Phonograph Terminal Board 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
methods of connecting a low-impedance pickup, or 
the RCA Victor Models R-93, R-93-2, and R-93-S 
Record Players are shown on the Schematic Diagram 
(figure 1). 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


RECEIVER ASSEMBLIES 


Arm—Hub and arm complete for operat- 
ing shutter (located on range switch 
Saat ) tect eves ecornic tear ee a eatenaee Terai Gon. ests 

Board—Antenna and _ ground terminal 
hoard Sor. sete rci Pas ets eens) «eos 

Board—Phonograph terminal board..... 

Bushing—Variable capacitor mounting 
bushing assembly—Package of 3...... 

Cable—Shielded cable approximately 143- 
in. long—volume control to phono ter- 
minal board. ss ee saebike Sic ie Shaw 

Cable—Tuning tube cable and socket com- 
pleter(Models#8'Iivand  SKa)"Sto. i). sens 

Cap—Grid contact cap—Package of 5.. 


Prices quoted above are subject to change without notice. 
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Stock List | Stock ist 
DESCRIPTION Dies No: DESCRIPTION PRICE 


Capacitor—Adjustable capacitor (C5, C6, 

Hinaleqe Saale CG) ts nets ae anne 
Capacitor—18 Mmfd. (C15)........... 
Capacitor—56 Mmfd. (C9)............ 
Capacitor—56 Mmfd. (C2)............ 
Capacitor—120 Mmfd. (C18, C32)..... 
Capacitor—120 Mmfd. (C20, C22, C23, 

PAD retin rents nih oe ee eis © eae oe 
Capacitor——=150 WMimid) (Cl) 22.06.» 
Capacitor—180 Mmfd. (C25).......... 
Capacitor—555 Mmfd. (C12).......... 
Capacitor—560 Mmfd. (C3)........... 
Capacitor—1,550 Mmfd. (C11)......... 
Capacitor—4,500 Mmfd. (C10)........ 
Capacitor—.005 Mfd. (C19, C35)...... 
Capacitor—.01 Mfd. (C26, C27, C31).. 


REPLACEMENT PARTS—Continued 


List | Stock List 
DESCRIPTION 
DESCRIPTION Pere Not ESCRIPTIO Prick 


Capacitor—.015 Mfd. (C33)........... Socket—5-contact 5Z4 radiotron socket.. 

Capacitor—.035 Mfd. (C34)........... Socket—7-contact 6J7, 6K7 or 6L7 radio- 

Capacitor—.05 Mfd. (C40) (Models 8T tron ‘socketevtas cute poets coe eens 15 
ands SK eee eho a orette ee renee cre 8-contact 6F5, 6F6, 6H6, radio- 


Stoc 
Non 


Capacitor—0. b Mid), (C29)... cack tron, socket 55.i0%:..s aoos Ho ab ech aet tomers 15 
Capacitor—O0.1 Mid. (C30)... 5. cis once Socket—Dial ‘lamp socket............. 18 
Capacitor—0.25 Mfd. (C28)........... Socket—Tuning tube socket and cover 
Capacitor—0.25 Mfd. (C8, C21)....... (Models (ST and 8K). cc ae. ce eae 45 
Capacitor—10 Mfd. (C36)............ Spring—Retaining spring for core Stock 
Capacitor—18 Mfd. (C37)............ No. 12006, 12664 and 12711—Package 
Coil—Antenna coil and shield (L2, L3, Oli TO eztee oe ethers a erates tone aie Orr eteeeRae .36 
LA, LS ius side acsluiwiatcte mune aie ieee er Spring—Tension spring for band indicator 
Coil—Oscillator coil and shield (L6, L7, shutter link—Package of 5.......... 18 
E58 :) Ss Fale eevee ol ake, ale. s Seaver hale taverane ecrels Switch—Range switch (Sl, $2)........ 1.64 
Condenser—2-gang variable tuning con- Tone Control—Control and_ operating. 
densera(G4nrCl 7) o'scere oeeeeiecne eseeaeare BWitcher (R16. 2005;) bacpecarcteleveeneterel ese raraae 22 
Connector—3-contact female connector for Transformer—First I.F. transformer com- 
speaker Cables cio wyccincs steel Petia 6 iets plete. (LO# L10SPG20, “C27 New. crete 1.60 
| Core—Adjustable core and stud for Stock Transformer—Power transformer 105-125 
Nool12'709 iter ear ara cic apenas estar volts: 60uevele' sCT UY). seco sen cece teens 3.80 
Core—Adjustable core and stud for Stock Transformer—Power transformer 105-125 
Nosed. 2652 and 11 2653icneya eve rioteesieeeacnets Volts 52 0 CYCLE, CV lists wasp awe ease 5.48 
Core—Adjustable core and stud for Stock Transformer—Power transformer 100-250 
NONE T205 4.2.85 den steataale s caerens aecaren volts. 60 cycle (Tl) id i-csie eee eae oe 6.25 
Dial—Station selector dial scale......... Transformer— Second I.F. transformer 
Drive—-Vernier drive for tuning capacitor complete (L11, L12; .€23, C24, ©€25, 
Indicator—Station _ selector indicator RSG) toluene ar ctesstsretereInevtertetemnstae 2.06 
POINCEL hs alo nts os sleceeuewokenene chatenenaere alle ete Trap—Wave trap complete (L1)....... ath 
Lamp—Indicator dial lamp 6.3 volt— Volume. Control, (Ril) tcenats Ges. nest 1.00 


Package ofe 5% <cG cts sare ee ee rs Oe 
Mask—Dial light diffuser complete with 
red, orange and green colored screen.. 
Resistor—27,000 ohms, insulated, 1/4 watt 


REPRODUCER ASSEMBLIES 
Board—Reproducer terminal board...... LS 


e* Dackace woh ese (RIO) acer a hoes alee a transformer mounting a 
Resistor—56,000 ohm, carbon type 1/10 Coil_—Field coil “(Li5) ae ithot R : Ae 
rst Pakage Ot 2 et sagen s Coil—Neutralizing coil (L13)........-. 20 
scarp ican be ee sprbon per Cone—Reproducer cone and dust cap 
ete EES an (L14) (Models 7T and 8T)........ 94 
Resistor—56,000 ogee carbon type, 1/10 ne Reprodicer 4cone aa ndh cieercse 
pinning nee OME eG ToT (L14), (Models 7K and 8K)......+.6 1.00 
eae ¢ , Pes Connector—3-contact male connector for 
R watt Package’ <i soa Canes e ad 1/10 Speaker Caples. cate see saute D5 
esistor— ohm, carbon type, day Wrnavcmee ner rn oS a : 
watt—Package of 5 (R9)......2.06- , cores Speaker cover (Models 7K and 65 
Resistor——270,000 ohm, ‘carbon'type,“1/10" |) of) ocox | Ranccd nce Oo elere (Re : 
watt—Package Of SE( RIA) Fotis sees ; 8K 
Resistor—470,000 ohm, carbon type, 1/10);1 9 |) ocoo:l penccqe Wo elene Adel na 
watt—Package of 5 (Rl, R15). : aT) MOR aeNe a Be WE 6.38 
pes eorete ot oe Ys watt Transformer—Output transformer (T2).. 1.56 
eel ure ay oon type, i /10 ou ee ae Nat Ae hold field coil Be 
— 22 st eee eeeeon eccece . 
i MISCELLANEOUS ASSEMBLIES 


Resistor—2.2 meg., carbon type, 1/4, watt Bracket—Tuning tube mounting bracket 


—Package of 5 (R7, R20, R21)..... (Models 8T and 8K) oc s:cscescciseieue sna aE 
Resistor—Voltage divider comprising one Crystal—Station selector crystal and escut- 

216 ohm, one 27 ohm and one 22 ohm CHER einen cia orate eceatatn cia taiatsaaatee 1.02 

sections (R17, RIS. RI9}c cree A Escutcheon—Tuning tube escutcheon 
Resistor—Wire wound comprising one (Models 8T and 8K)......... Ay) 

22,000 ohm and one 10,000 ohm Knob—Large tuning knob—Package of 5 .68 

sections °(R3j, RG). < soar acne Knob—Tone control knob—Package of 5 .50 
Screw—No. 8-32 set. screw for arm Stock Knob—Vernier tuning knob (small)— 

No. 12706—Package of 10......... Package of 5...... o Sabiaisi mr she eiakebe) 6 ot 58 


Shield—Coil shield for Stock No. 12708 
Shield—Coil shield for Stock No. 12709 
Shield—Dial lamp shield—Package of 5. 
Shield—I.F. transformer shield for Stock 

Now 1265 2and 212653 scien eres 


Knob—Volume control or range switch 
knob—Package of: Sonica oc se biuntvee oy fb 
Screw—Chassis mounting screw assembly 
for Table Model—Package of 4...... ol2 
Screw—Chassis mounting screw assembly 


Shield—Shield top for I.F. transformer for Console Model-—Package of 4.... .28 
Stock NO. 51265355 cuts aie conoid alae Spring—Retaining spring for knob Stock 
Shield—Shield top for I.F. transformer No. 12699—Package of 10.......... 50 
Stock iNom 12652... tees ses ca aes Spring—Retaining spring for knob Stock 
Shutter—Dial scale holder and shutter as- No. 11347, 11582 and 12700—Pack- 
sembly for band indicator.......... ‘ Ege Of) Sishis a wanisy amink ee eceaeee 325 


First Edition Prices quoted above are subject to change without notice. 


RCA VICTOR MODEL 7U 


Seven-lube, Three-Band, A-C, Radio — Phonograph 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


eiancard broadcast’: (A).o...0%% . > 540- 1,625 ke. 
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ALIGNMENT FREQUENCIES 
“Standard broadcast” (A)...600 ke. (osc.), 1,400 ke. 
(osc. and ant.) 
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General Features 


The Model 7U combination instrument consists of 
a seven-tube radio receiver and a manually-operated 
phonograph combined in one cabinet. The super- 
heterodyne circuit is used with such features of de- 
sign as: Antenna wave-trap, aural compensated vol- 
ume control, continuously variable tone control with 
music-voice switch, automatic volume control, resist- 
ance-coupled audio system, tuning tube “Magic Eye,” 


and band selective indication of dial scales. The 
tuning range is continuous through the “Standard 
broadcast” band, “Medium wave” band, and the 
“Short wave” band. It includes domestic broadcast, 
police, aircraft, and amateur services, and also the 
important foreign short-wave broadcast bands at 49, 
F125. Orang 16 meters, 


Circuit Arrangement 


The first detector and oscillator functions are ac- 
complished in a single tube, an RCA-6A8. The input 
of this tube is coupled to the antenna through a tuned 


transformer. This transformer consists of a single 
primary and three series-connected secondary wind- 
ings to provide the three ranges of tuning. The oscil- . 
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Figure 1—Schematic Circuit Diagram 
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Figure 2—Chassis Wiring Diagram 
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lator coil system is similarly wound on a single form. 
A range-selector switch $3 is used for connecting 
the various sections of these two coil systems into the 
circuit to provide operation on the band desired. The 
coils are tuned by a variable two-section gang con- 
denser having trimming capacitors in shunt with each 
section. There are additional trimming capacitors 
across the section of each coil used for the “Standard 
broadcast” band. A series trimming capacitor is also 
associated with the “Standard broadcast” oscillator 
coil. 

The intermediate-frequency stage is coupled to the 
RCA-6A8 and to the RCA-6H6 by means of tuned 
transformers. The windings of these transformers 
(both primary and secondary) are resonated with ad- 
justable trimming capacitors to tune to 460 kc. 

The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 twin- 
diode tube. Audio frequency secured by this process 
is passed on to the a-f system for amplification and 
final reproduction. The d-c voltage which results 
from detection of the signal is used for automatic vol- 
ume control. This voltage which develops across re- 
sistor R7 is applied as automatic control-grid bias to 
the first detector and i-f tubes. The second (auxili- 
ary) diode of the RCA-6H6 is used to supply residual 
bias for the controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current which flows through resistors R6 and 
R7, thereby maintaining the desired operating bias on 
such tubes. On application of signal energy above a 
certain level, however, the auxiliary bias-diode ceases 
to draw current, and the a.v.c. diode takes over the 
biasing function. 

Manual volume control is effected by means of an 
acoustically tapered potentiometer connected as a vari- 
able coupling element between the output of the sec- 
ond detector and the first-audio control grid. After 
amplification by the RCA-6F5, the audio signal is 
transmitted by resistance-capacitance coupling to the 
input of the RCA-6F6 power-output stage, which, in 
turn, is transformer-coupled to the dynamic loud- 
speaker. 

Continuously-variable tone control is effected by 
means of the combination of a capacitor C28 and 
variable resistor R9 shunting the plate circuit of the 
output tube. Extreme clockwise rotation of the tone 
control disconnects the resistor R9 from the circuit 
and places an additional capacitor, C33, in shunt with 
capacitor C25, thereby reducing the low-frequency 
response of the amplifier. This point is known as the 
“Speech” position and provides optimum intelligi- 
bility of speech. 


SERVICE 


Alignment Procedure 


There are six adjustments required for the align- 
ment of the antenna, oscillator, and wave-trap tuned 
circuits. The i-f transformer adjustments are made 
by four trimming capacitor screws. Improper align- 
ment usually causes the impairment of sensitivity, se- 
lectivity, and tone quality. Such conditions will 
usually exist simultaneously. 
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An RCA-6E5 cathode-ray tuning tube is used as a 
means of visually indicating when the receiver is ac- 
curately tuned to the incoming signal. This tube con- 
sists of an amplifier section and a cathode-ray section, 
built in the same glass envelope. A component of 
the signal voltage developed across resistor R7 is 
used to actuate the control grid of the amplifier 
section. 

The power-supply system consists of an RCA-5Z4 
rectifier tube, which is supplied from an efficiently de- 
signed power transformer, and which works into a 
suitable filter. The various potentials required for the 
plate, screcn, control grid, and cathode circuits, are 
obtained from the output of the filter. The electro- 
dynamic loudspeaker field coil is used as a filter 
reactor. 

The phonograph mechanism is of the manually 
operated type, having a synchronous motor which 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


rotates the turntable at a speed of 78 r.p.m. The 
10-inch turntable will accommodate either the 10-inch 
or 12-inch phonograph records. The pickup mech- 
anism and tone arm are combined as one unit. The 
instrument may be purchased with any one of five 
ratings as specified under Electrical Specifications. 
It is important that a machine of any particular rat- 
ing be operated at the frequency and voltage for 
which it is rated. Attempts to operate at ratings 
other than specified for the particular instrument will 
result in improper reproduction from the phonograph 
and may result in damage to both the phonograph 
motor and radio receiver. An automatic switch is 
provided to turn “off” the phonograph motor at the 
completion of the record. 


DATA 


A standard test oscillator, such as the RCA Stock 
No. 9595, will be required as a source of signal at 
the specified alignment frequencies. Means for indi- 
cation of the receiver output during alignment is also 
necessary to show when the correct point of adjust- 
ment is reached. The RCA Stock No. 4317 Neon 
Glow Indicator is designed for this purpose. 


ed 


Attach the output indicator across the loudspeaker 


voice coil. Advance the receiver volume control to its 
maximum position, letting it remain in such position 
for all adjustments. For each adjusting operation, 
regulate the test-oscillator output control so that the 
signal level is as low as possible and still be observable 
at the receiver output. Use of such small signal will 
obviate broadness of tuning which would otherwise 
result trom a.v.c. action on a stronger one. 


|-F Adjustments 


(a) Connect the test oscillator to the grid cap of 
the RCA-6A8 through a .001 mfd. capacitor, 
and connect the test oscillator ground to the 
receiver chassis. Set test oscillator to 460 ke. 


(b) Adjust the two trimming capacitors (C20 
and C21) of the second i-f transformer to 
produce maximum (peak) output. 

(c) Adjust the two trimming capacitors (C17 and 
C18) of the first i-f transformer, to produce 
maximum (peak) output. 

It is advisable to repeat the adjustment of all i-f 
trimming capacitors a second time to assure that the 
interaction between them has not disturbed the orig- 
inal adjustment. 


R-F Adjustments 


Calibrate the tuning dial by adjusting the scale 
pointer to the extreme end calibration mark (beyond 
55 on dial) while the two-gang tuning condenser 
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plates are in full mesh. Alignment (see figure 3 for 
location of trimming adjustments) of “Wave-trap,” 
“Short wave” band, and “Standard broadcast” band 
should be made in the following order and sequence. 


“Wave-Trap”’ 


(a) Connect the output of the test’ oscillator to 
the antenna terminal through a 200-mmfd. 
(important) capacitor, leaving the test oscil- 
lator ground connected to the receiver chassis. 
With the range selector in its ‘Standard 
broadcast” position, set the receiver dial to a 
position of no extraneous signals, near 600 ke 
(60 on dial). Set the test oscillator to 460 
kc. Adjust the wave-trap trimming capacitor 
Cl to a point which causes minimum am- 
plitude of output. An increase of the test 
oscillator output may be necessary before the 
point of minimum amplitude, obtained by ad- 
justment of wave-trap screw, becomes appar- 
ent on the output indicator. 


“Short Wave’’ Band 


(a) Connect the output of the test oscillator to 
the antenna terminal through a 300-ohm re- 
sistor, leaving the tést oscillator ground con- 
nected as before. 

(b) Set the range selector to its “Short wave” 
position. .Set receiver dial pointer to 15,000 
ke (15 on dial). Adjust the test oscillator 
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Figure 4—Resistance Diagram 


Power supply disconnected 


Radiotrons in sockets—Tuning condenser in full mesh 


Range selector “Standard broadcast’—Radio—Phono-volume “Radio”— Radio volume control maximum 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and receiver 
chassis ground, on figure 4, have been carefully selected 
so as to facilitate a rapid continuity check of the circuits. 
The use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Chassis Wiring Diagram, 
figure 2, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within +20%. Variations in excess 
of this limit will usually be indicative of trouble in cir- 
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cuit under test. Resistance values were measured with 
Radiotrons in sockets, tuning condenser in full mesh, 
and volume control set at maximum except where other- 
wise noted. In all cases of measuring the resistance 
between points of the circuit and ground, it will be neces- 
sary to connect the negative terminal of the resistance 
meter to chassis-ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by 
connecting a d-c voltmeter of indicated polarity across the 
terminals of the device. 


q 


to 15,000 ke. Adjust the oscillator trimming 
capacitor C8 to the point which produces 
maximum (peak) output. Two points may 
be found, each of which produces a maximum. 
The one of maximum trimmer capacitance 
(most clockwise) is correct and should be 
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Figure 5—Universal Transformer 


(c) Adjust the antenna trimming capacitor C5 
of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 15,000 ke input 
signal, until maximum (peak) output results 
from these combined operations. 
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"Standard Broadcast’ Band 


(a) Connect the output of the test oscillator to 
the antenna terminal through a 200-mmfd. 
capacitor, leaving test oscillator ground con- 
nected as before. 

(b) Set the range selector to its “Standard broad- 
cast” position. Set the receiver dial pointer 
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Figure 6—Loudspeaker Wiring 


to 1,400 ke (140 on dial). Adjust the test 
oscillator to 1,400 ke. Adjust the oscillator 
and antenna trimming capacitors, C10 and C3 
respectively, to the points where each pro- 
duces maximum (peak) output. 

(c) Shift the test oscillator frequency to 600 kc 
and tune the receiver to pick up this signal, 
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Figure 7—Radiotron Socket Voltages, Coil, and Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc “Standard broadcast” 
Radio—Phono-volume “Radio”—No signal being received—Volume control minimum 


Note: Two voltage values are shown for some read- 
ings. The higher value shown in parentheses with 
asterisk (*) indicates operating conditions without volt- 
meter loading. The lower value is the actual measured 
voltage and differs from the higher value because of the 
additional loading of the voltmeter through the high series 
circmt resistance. 

The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground on figure 7 will assist in locating cause 
of faulty operation. Each value as specified should hold 


within -+20% when the receiver is normally operative 
at its rated line voltage. Variations in excess of this 
limit will usually be indicative of trouble in the basic 
circuits. These voltages were measured with receiver 
tuned to approximately 1,000 kc, no signal being received, 
and volume control set at minimum. To duplicate the 
conditions under which the voltages were measured re- 
quires a 1,000-ohm-per-volt d-c meter, having ranges of 
10, 50, 250, 500, and 1,000 volts. Use the nearest range 
above the voltage to be measured. A-c voltages were 
measured with a corresponding a-c meter. 
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disregarding the dial reading at which it is 
best received. 

(d) Adjust the low-frequency oscillator trimming 
capacitor, C12, simultaneously rocking the 
tuning control of the receiver backward and 
forward through the signal, until maximum 
(peak) output results from these combined 
Operations. Repeat adjustments in (b) to 
compensate for any changes caused by the 
adjustment of the low-frequency oscillator 
coil trimming capacitor. 


Phonograph Mechanism 


The phonograph motor is of the synchronous type 
and designed to be simple and foolproof. Under 
normal operating conditions, service difficulties should 
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Figure 10—Details of Pickup 


be negligible. Occasionally, however, certain adjust- 
ments may be required. These adjustments are 
illustrated and explained in figure 9. 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to main- 
tain proper adjustment and to provide a limiting effect 
on the movement of the armature. The frequency 
response is substantially uniform over a wide range. 
Service operations which may be necessary on the 
pickup are as follows: 


DAMPING BLOCK 


Centering Armature 


Refer to figure 10 showing the pickup inner struc- 
ture. The armature is shown in its proper relation to 
the magnet pole pieces, i. e., exactly centered. When- 
ever this centering adjustment has been disturbed it 
will be necessary to remove the pickup mechanism 
from the tone arm by removing the needle holding 
screw and the two mounting screws from the front. 
of the tone arm, holding the pickup assembly to keep 
it from dropping. Unsolder the two leads from the 
lugs on the terminal board at the rear of the pickup. 
Insert a small rod or nail into the armature needle 
hole and replace the needle holding screw, tightening 
it to hold the rod securely. If the armature clamping 
screws A and B have not been disturbed, screw C 
should be loosened which will permit the armature 
to be moved from side to side, the rod acting as a 
lever to perform. this operation. The proper adjust- 
ment is obtained when the armature is moved to the 
extreme position on each side (the movement being 
limited by the armature striking the pole pieces) and 


then brought to the mid position between these two 
extremes. Screw C should then be tightened. The 
armature position should then be central between the 
pole pieces and at right angles to them. With a little 
practice, the correct adjustment of the armature will 
be obtained. The dir gap between the pole pieces 
and the armature should be kept free from dust, fil- 
ings, and other foreign material which would obstruct 
the movement of the pickup armature. 


Damping Block 


The viscoloid damping block which is attached to 
the front end of the armature shank serves as a 
mechanical filter to eliminate undesirable resonances 
and to cause the frequency response to be uniform. 
Should it be necessary to replace this damping block, 
the pickup mechanism should be removed from the 
tone arm as explained above. Unsolder the pickup 
coil leads from the two lugs on the pickup terminal 
board and remove the terminal board mounting 
screw and the terminal board. Then remove screw 
D and the damping block from the pickup assem- 
bly. Make sure that the shaft of the armature 
which contacts the viscoloid is clean. Then insert the 
new damping block so that it occupies the same 
position as that of the original block, and is in correct 
vertical alignment with the armature. The hole in the 
block is somewhat smaller than the diameter of the 
armature in order to permit a snug fit. With the 
damping block properly aligned on the armature, 
screw D with its washer should then be replaced. 
Heat should be applied, to the armature (viscoloid 
side) so that the damping block will fuse at the 
point of contact and become rigidly attached to the 
armature. A special-tip soldering iron, constructed 
as shown in figure 11, will be found very useful in 
performing this operation. The iron should be 
applied only long enough to slightly melt the block, 
causing a small bulge on both s:des. 


Replacing Coil 
Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. Remove the pickup mechanism and terminal 
board as described above. Remove screws A and B 
and the magnet assembly. Remove the bakelite coil 
support (with coil attached) and insert the new coil 


SPACER 
‘CUSHIONS 


VISCOLOIO 
DAMPING BLOCK 


TIP OF Ee, . 
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ARMATURE — swe 


© RCA MFG.CO, Inc 


Figure 11—Special Soldering-Iron Tip 


support assembly in its place, after which replace the 
magnet assembly and center the armature as described 
above, then re-assemble the remainder of the unit. 
Only rosin core solder should be used for soldering 
the coil leads and pickup leads to the pickup terminal 
board. This same type of solder should be used when 
necessary for soldering the centering spring to the 
armature. 
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Loss of magnetization will not usually occur when 
the pickup has received normal care because the mag- — 
net and pole pieces are one unit and the magnetic 
circuit remains practically closed at all times. When 
the pickup has been mishandled, subjected to a strong 
ac field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will 
be necessary to remagnetize the entire structure. To 


Magnetizing, 


do this, it will be necessary to first remove the pickup 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Board—Antenna and ground terminal 
board 
Bushing—vVariable condenser mounting 
bushing assembly—Package of 3 
Cable—Tuning lamp cable and socket.. 
Cable—3-conductor, shielded, volume 
control cable, approx. 8 inches long, 
complete with 4-contact male con- 
nector and grid contact cap 
Cap—Grid contact cap—Package of 5 .. 
Cap—Grid contact cap—Package of 5.. 
Capacitor—50 Mmfd.—(C9) 
Capacitor—175 Mmfd.—(C22, C26) 
Capacitor—400 Mmfd. (C2, C6) 
Capacitor—3000 Mmfd.—(C13) 
Capacitor—3600 Mmfd.—(C11) 
Capacitor—4500 Mmfd.—(C14) 
Capacitor—.005 Mfd.—(C29) 
Capacitor—.015 Mfd.—(C33) 
Capacitor—.035 Mfd.—(C28) 
Capacitor—.01 Mfd.—(C24) 
Capacitor—.01 Mfd.—(C25, C27) 
Capacitor—.05 Mfd.—(C35) 
Capacitor—0.1 Mfd.—(C15, C42) 
Capacitor—0.1 Mfd.—(C19) 
Capacitor—.25 Mfd.—(C32) 
Capacitor—10 Mfd.—(C30) 
Capacitor—10 Mfd.—(C16) 
Capacitor—18 Mfd.—(C31) 
Capacitor—Adijustable trimmer—(C12). 
Capacitor—Adjustable trimmer for wave- 
trap, Stock No. 11391—(C1) 
Coil—Antenna coil less shield—(L2, L3, 
DiS) AS a eh SELBY ia aaa UR eI 
Coil—Oscillator coil less shield—(L6, 
Li LB LOO iC Oy ss a> 
Condenser—2-gang variable tuning con- 
denser—(C4, C5, C7, C8) 
Connector—2-contact female connector 
for motor cable—receiver section .... 
Connector—3-contact female connector 
for chassis reproducer cable ...... ” 
Connector—4-contact male connector for 
Cable 'Stock No: 12032700 orc es 
Drive—Variable tuning condenser 
Vernier drivetrain 
Foot—Chassis mounting foot and bracket 
assembly—Package of 2 
Holder—Dial scale 
bracket assembly 
Indicator—Station selector indicator 
pointer 
Lamp—Dial lamp—Package of 5...... 
Mask—Dial light diffuser complete with 
red, orange and green-colored screen. 
Resistor—Voltage  divider—comprising 
one 3,500-ohm, one 13,000-ohm, one 85- 


holder and lamp 


List 
Price 


Stock 
No. 


DESCRIPTION 


List 


mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetizer and charg- 
ing the magnet in accordance with the instructions 
accompanying the magnetizer. 
check the polarity of the pickup magnet and to re- 
magnetize it so that the same polarity is maintained. 


It is preferable to 


$0.20 11624 
43 11620 
1.06 
11400 
8072 
.90 
20 | 11282 
15 
26 12263 
18 
25 11398 
36 
"38 | 11453 
.30 
"20 | 11452 
.20 
20 11397 
18 
‘25 | 12013 
30 
20 11626 
Ae 
25 
1.08 11603 
86 
1.16 12735 
48 11390 
4g | 11199 
12771 
1.68 
11381 
Zee 11195 
11198 
4.10 
11196 
.30 
12769 
25 | 12668 
30 | 11391 
1.30 11388 
65 11389 
a 
: 11848 
22 
.60 11849 
.40 11850 
13144 


ohm, one 40-ohm and one 175-ohm 
sections—(R14, R15, R16, R17, R18).. 
Resistor—22 ohms—Flexible type com- 
plete with grid contact cap—(R19)... 
Resistor—220 ohms—Carbon type—1/10 
watt—(R1)—Package of 5 ........... 
Resistor—27,000 ohms—Carbon type—%4 
watt—(R10)—Package of 5 
Resistor—33,000 ohms—Carbon type—% 
watt—(R4)—Package of 5 
Resistor—56,000 ohms—Carbon Type— 
—1/10 watt—(R5)—Package of 5.... 
Resistor—100,000 ohms—insulated—% 
watt—Package of 5—(R3) ........: >. 
Resistor—220,000 ohms—Carbon type— 
1/10 watt—(R7)—Package of 5...... 
Resistor—270,000 ohms—Carbon 
1/10 watt—(R12)—Package of 5 
Resistor—470,000 ohms—Carbon 
1/10 watt—(R13)—Package of 5 .... 
Resistor—560,000 ohms—Carbon type— 
1/10 watt—(R2)—Package of 5..... 
Resistor—l1 megohm—Carbon type— 
1/10 watt—(R22)—Package of 5 ..... 
Resistor—2.2 megohms—Carbon type— 


Shield—Coil shield for Stock Nos. 11617 
and 11618 
Shield—Dial lamp shield—Package of 5. 
Shield—I. F. transformer shield for 
Stock Nos. 11388 and 11389 
Socket—Dial lamp socket ........ oe 
Socket—Dial lamp socket—Located at 
t6p Of dial Scale? Acoso idieestian> 
Socket—Tuning lamp socket and cover. 
Socket—5-contact 5Z4 Radiotron socket 
Socket—7-contact 6F5 or 6H6 Radiotron 
socket 
Socket—8-contact 
Radiotron socket 
Switch—Range switch—(S2, $3) 
Tone Control and Power Switch—(R9, 
SH gcacy Reena aoe e ume Gry Seite 
Trap—Wave trap—(L1, Cl) .........- 
Transformer—First I. F. transformer 
less shield—(L12, L13, C17, C18) .... 
Transformer—Second I. F. transformer 
less shield—(L14, L15, C20, C21, C22, 
RST! oto. ie a eae hs etnies 
Transformer—Power transformer—100- 
125-volts, 50-60 cycles—(T1) ......... 
Transformer—Power transformer—100- 
125-volts, 25-40 cycles—(T1) ......... 
Transformer—Power transformer—105- 
250-volts, 40-60 cycles—(T1) 
Volume control—(R11) 


Sots Men 4 ve “ ae : Ss ites 


The prices quoted above are subject to change without nctice. 
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Stock 
No. 


11751 


13065 


3261 
11750 


13099 

4577 
12932 
11753 
12043 
11756 
11757 
11755 
11731 
11732 

4543 


12931 
11951 


#232 
11231 


8060 
11257 


11470 
11469 
11258 


5118 
5119 
9622 


11253 
11886 


10194 
11740 
11745 


11733 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


MOTOR BOARD ASSEMBLIES 


Bushing—Motor mounting bushing and 
spring assembly, comprising one bush- 
ing, one large washer, one cup washer, 
one spring, one small washer and two 
nuts 

Lever—Brake mechanism actuating lever, 
fastens to pivot shaft under base .... 

Rest—Pickup rubber rest—Package of 5 

Screw—No. 4-40 x 9/32, cone pointed, 
headless set screw for lever, Stock No. 
13065—Package of 10 


AUTOMATIC BRAKE AND 
SWITCH ASSEMBLIES 


brake 


Brake—Automatic and switch 
complete 
Connector—2-contact male connector for 
brake switch power supply leads .... 
Lever—Friction lever assembly complete 
Plunger—Automatic brake trip plunger. . 
Screw—Automatic brake screw and fric- 
tion leather assembly 
Spring—Automatic brake 
spring—Package of 10 
Spring—Automatic brake lever spring— 
Package of 10 
Switch—Automatic brake switch—(S4). 


PICKUP AND ARM ASSEMBLIES 


Armature—Pickup armature 
Coil—Pickup coil—(L23) ............. 
Damper—Pickup damper block complete 

With: damiperiplate s6.0r) co ese a, | 
Pickup and arm complete ..... 
Screw—Needle holding screw—Package 

OF LO ont es eheaire Ueih ce anids 


REPRODUCER ASSEMBLIES 


Board—Terminal board assembly ._.... 
Bolt—Yoke and core assembly bolt and 
bob cetera maed Conse Mert cn mate Sela teenage 
Bracket—Output transformer mounting 
Drackery ese eee Ee! Las Mm eat eae 
Clamp—Cone center suspension clamp- 
ing nut and screw assembly—Package 
OF PSE ote kN RP an a ee 
Coil—Field coil—(L16) 
Neutralizing coil—(L18) 


e trip lever 


Cone—Reproducer cone—(L17)—Pack- 
SRC OR SE hs ei ere eee 
Connector—3-contact male connector for 
reproducer? |... TA) ee ay awe ee 


Connector—3-contact female connector 
for reproducer cable 
Reproducer: complete s.44 41.3 eee 
Transformer—Output transformer—(T2) 
Washer—Spring washer used to hold 
field coil securely—Package of 5 


MOTOR ASSEMBLIES 


Ball—Steel ball bearing—Package of 20 

Base—Motor base and bearing assembly 

Cap—Turntable spindle cap—Package of 
5 


Coil—Stator assembly—comprising coil 
and laminations—105-125 volts, 60-cycle 
operation 


| Stock 
No. 


List 
Price 


11748 


$0.25 | 1741 
20 
oe \oahina2 
11743 
22 | 11746 
11737 
4.90 11738 
30 
35 11739 
18 
20 4083 
4084 
22 
20 
. 11762 
75 | 11996 
12030 
64 
60 
.10 12031 
7.50 
46 
11272 
18 
1g | 11760 
14 
25 
aie 4153 
20) 12666 
325 | 12698 
12742 
25) 11347 
25 
7.16 
Hae Weetigl0 
20) 11582 
25 11763 
1.45 11210 
30 
4982 
11349 


First Edition. 
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DESCRIPTION 


and laminations—105-125 volts, 25-cycle 
operation 
Damper—Motor damper assembly—com- 
prising one damper, one damper plate, 
one screw, two rubber washers and one 


nC AWASRER 2205 i) re aoe Mae 
Motor—105-125 volts, 60-cycle motor 
complete——(M1). Uo secas ei 2a 
Motor—105-125 volts, 50-cycle motor 
completes i preach ite eee 
Motor—105-125 volts, 25-cycle motor 
complete f7 20 4 een eee ee 


Tripper—Automatic brake tripper—lo- 
cated cn rotor laminations 


fh lel shel ee) (ei ee fe) 


Turntable—Turntable assembly—com- 
plete with rotor laminations—60-cycle 
operation, mn d.acee uke: La eee 

Turntable—Turntable assembly—com- 


plete with rotor laminations—50-cycle 
operation 
Turntable—Turntable assembly—com- 
plete with rotor laminations—25-cycle 
Operation... \t2.4. in aca rake, ie eee 
Washer—Leather washer—Package of 10 
Washer—Metal washer—Package of 10. 


MISCELLANEOUS ASSEMBLIES 


Box—Used needle box ............... 
Bracket—Tuning lamp mounting bracket 
and clamp 
Cable—2-conductor shielded cable, ap- 
prox. 18 inches long, connects phono- 
graph volume control to compensator 
Pack: - 3 ose eo eee er ee ee 
Cable—3-conductor shielded cable, ap- 
prox. 19 inches long, complete with 4- 
contact female connector, connects 
phonograph volume to receiver ..... 
Clamp—Cable clamp for phonograph vol- 
ume control cable, Stock Nos. 12030 
and 12031—Package of 5 ............ 
Compensator—Phonograph compensator 
pack, comprising one 470-ohm and one 
1.000-ohm resistors, one .01 Mfd., one 
-1 Mfd. and one 1 Mfd. capacitors and 
one .25 Henry reactor—(L24, C39, 
C40°C41, R25 R26 )ans-c mlm ete 
Connector—4-contact female connector 
for cable, Stock No. 12031 
Cover—Reproducer cover ............ 
Escutcheon—Station selector escutcheon 
and “crystalorn. 2 6. cert ae Ce 
Escutcheon—Tuning tube escutcheon... 
Knob—Phonograph volume control, re- 
ceiver volume control, or range switch 
knob—Package of 5 
Knob—Station selector knob—includes 
one large and one small knob—Pack- 
age of 5 
Knob—Tone and power switch knob— 
Package OF 05% vain, ieicn alton ee 
Receptacle—Needle receptacle ........ 
Screw—Chassis mounting screw assem- 
bly—comprising one screw, one washer, 
and ohe lockwasher—Package of 4 ... 
Spring—Retaining spring for large knob 
in Stock No. 11610—Package of 10... 
Spring—Retaining spring for small knob 
in Stock Nos. 11610, 11347 and 11582— 
Package of 5 
Volume Control—Phonograph volume 
control and switch—(R27, S5) 
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RCA VICTOR MODEL 7U2 
Seven-lube, Three-Band, A-C, Radio —Phonograph 


TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
Peeandard broadcast” (A). ....-... 540- 1,625 ke “Standard broadcast” (A)... 600 kc (osc.), 1,400 ke 
ve ES < (osc. and ant.) 
Medium wave” (B) ..--..------ 1,625- 5,700 ke Ria ANE TCLS ae wit arte 4 os.» None required 
mart wave ((C). u. sce Sees 5,700-18,000 ke OROre wae CYS fa ot as 15,000 ke (osc. and ant.) 
AD eke ha gone So URC S  te  aeee een Oe ee cack eeee e e ere 460 ke 
RADIOTRON COMPLEMENT CHES SOE cee ss Ie ioc aay Audio voltage amplifier 
Mere ROP-GAS sie. ee... First-detector—oscillator LR Be 2 OG) oles Shae, Sen Audio power amplifier 
GACOR S26 eae ine ns Intermediate amplifier NOV IR ON goo ore i Oe vane rae Full-wave rectifier 
BRIE ANCOLIG: 8s Bie apace es os Second-detector—a.v.c. yr OH 6 Es SAY OS eae ele og Fe Tuning tube 
MEE CN here ag noe na ns ss chs wees Capo NaS Re swale nis Mazda No. 46, 6.3 volts, 0.25 amperes 
TOTAL 
Power Suppiy RATINGS RaAbiIo AND 
RADIO PHONOGRAPH 
ME ay one neat ci es vec nine sie ges p= 2s 105-125 volts, 60 cycles .... 95 watts .... 120 watts 
CRN BET ee Cae cite aes, oa ears eee 105-125 volts, 50 cycles! i... 5°95. watts... 120 watts 
IDE 2 re hare 5 a aoe gn 0 Sgn: eon nein EWN He ab 105-125. volts, 25 cycles... 95 watts...... 120. watts 
wets dhe oe hic Ac dn TSR yh ue 105-130/140-160/200-250 volts, 60 cycles .... 95 watts .... 120 watts 
PR), a. sedis ive nw a 6 wes 105-130/140-160/200-250 volts, 50 cycles .... 95 watts .... 120 watts 
Power Output LOUDSPEAKER 
MRE SING / IE Geescwid Megs eee ee ES OS 2.0 watts UIE) tebe ies ot eae Rie ee of ae * Electrodynamic 
SS Oo ee re Omron ara 4.5 watts Igiedancet iC.) sce ag. sates 2.2 ohms at 400 cycles 
PHONOGRAPH 
EMAAR SAC te coe oy 5 ng rs od ow one ow GY Manual aawevol Pierap’., (ees. . High impedance magnetic 
0S ORG as bp ee 78 r.p.m. Pickup Impedance ...... 1,400 ohms at 1,000 cycles 
| Mechanical Specifications 
ae es RRM 8 yh vp FR Ae Hg einen 5 Moss tye Hace ge aod + Sere A ee Eo 42 inches 
are ee reas ee ee ee a Ly rice Wrdkalis oles ea ik WEN A ee lee Be aS ee 2514, inches 
ro Neg ee arg CSigh > IY) oS a ae oe ee ee ee On ee 1514, inches 
TRE CE) OO ie cee Wen ee Tree 0 co ie kt nk Se lage ee Sk eee ee ee es 77 pounds 
ee Aci pD ile ose eee Pe eas eke ee eee Te eR eT eG e a Ree eee 11/3 pounds 
| En TEU EES isteaciretoy = out Ae eke ee 12 inches x 7 inches x 21/4 inches 
pe AG SIRES & FS Ted 0g fotos or shies. 02 ge en ce SB anehes 
Operating Controls. (1) Power switch-Tone, (2) Tuning, (3) Volume, (4)Range selector, (5) Radio-Phono-volume 
eee ive atiOs na ieee ee Nie Slash Slee ale og ia TIEN HOO eee eee 10 to 1 and 50 to 1 
General Description 

The Model 7U2 combination instrument consists of a diode-detector—automatic-volume-control stage, an 

a seven-tube radio receiver and a manually-operated audio voltage-amplifier stage, an audio power-output 


phonograph combined in one cabinet. The super- 
heterodyne circuit is used with such features of de- 
sign as antenna wave-trap, magnetite-core adjusted 
if transformers, aural compensated volume control, 
continuously variable tone control with music-voice 


stage, a tuning indicator “Magic Eye” and a full-wave 
rectifier. Additional information may be obtained 
concerning the functions of the various circuits by 
referring to “Circuit Arrangement” in “Technical In- 


switch, automatic volume control, resistance-coupled formation and Service Data” for Model 7U, noting 
audio system, tuning tube “Magic Eye,” and band se- that molded magnetite-core tuned i-f transformers are 
lective indication of dial scales. used in Model 7U2. The tuning tube consists of an 

The circuit arrangement consists of a combined RCA-6G5. The phonograph motor is of the gov- 
first-detector—oscillator stage, an if amplifier stage, ernor induction type. 
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SERVICE DATA 


Alignment 

The rf and if adjustments on this instrument 
should be performed as outlined under “Alignment” 
in “Technical Information and Service Data” for 
Model 7U, substituting the magnetite-core symbols 
L15, L14, L13 and L12 for the trimming capacitor 
symbols C21, C20, C18 and C17 respectively in “IF 
Adjustments.” 


Phonograph 


The phonograph motor is of the governor induc- 
tion type and is designed to be simple and foolproof. 
Occasionally, however, certain adjustments may be 
required. These adjustments are illustrated and ex- 


SS ers 
ss 
come 5 


‘LI5 C10 
osc. 


cl L13 
WAVE TRAP SEC.ADJ. SEC.ADY. 


460K.C. 460KC. 460K C. 


Figure 3—Radiotron, Coil, 


nore). Ri 
we \! 
hi TRANS} ! \ AMO DEF. 
( z 


Siete c8 


plained in Figures 4 and 5. Application of oil to the 
felt pad which rubs against the governor disc will 
insure smooth operation. 

Pickup adjustments are the same as outlined for 


Model 7U., 


Resistance and Voltage Measurements 


Voltage and resistance measurements for this re- 
ceiver are the same as for Model 7U (Figures 4 and 
7), with the following exception: 

The resistance value shown on Figure 4, between 
the plate and capacitor C31 terminals of the 
RCA-6A8 first-detector and oscillator, and the 


RCA-6K7 i-f amplifier, should be 8.6 ohms instead 
of 13 ohms. 


SERVICE HINT 


Hum or rumble during phono- 
graph operation may be corrected 
by re-mounting the motor solid 
to motor board using Stock No. 
13573 mounting parts. 


2} 


sc. osc. 
1900KC. GOOKC. 15000K.C. 


and Trimmer Locations 


SPEED ADJUSTMENT 
(SCREW) TO DECREASE SPEED 
TURN CLOCKWISE 


TURN SPEED ADJUSTER SO THE FEL 
WILL PROTRUDE We" WHEN ALL THE 
WAY IfK ADJUST GOVERNOR SO AS 
TO LEAVE Wie" BETWEEN FELT AND 
DISC, THEN SECURE BY MEANS 
OF GOVERNOR SCREW. 


ADJUST SO THAT SHAFT 
IS FREE TO ROTATE 
WITHOUT END PLAY 


REMOVE TO 
‘TAKE OFF GOVERNOR 


60 CYCLES 


KEEP FILLED WITH 
LIGHT OIL TO INSURE 
SMOOTH OPERATION 


\ 


DO NOT CHANGE 
THIS ADJUSTMENT 


© RCA MFG. CO., INC 
M-81474-0 


Figure 4—Details of 60-Cycle Motor 
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Stock 
No. 


12930 
5237 


11888 
12032 


11350 
12511 
11289 
12946 


11623 
12406 
11290 
11622 
11621 
11287 

4868 
11315 
12670 
11395 

4858 

4836 
11414 

4841 

5170 
11240 
11387 

5212 
11465 
11256 


11617 
11618 
13597 


——$_$____— 


WITH POINTER IN 
EXTREME CLOCKWISE POSITION 
& FELT ALL THE WAY IN, ADJUST 
GOVERNOR SOAS TO LEAVE 

Vig BETWEEN FELT & DISC, THEN 
SECURE BY MEANS OF SCREW 


ADJUST SO THAT SHAFT 

IS FREE TO ROTATE 

WITHOUT END PLAY 
eS 


REMOVE TO 
TAKE OFF GOVERNOR 


ZOO SOC Y CEES 


ORCA MFG.CO,INC ™M-81473-0 


Figure 5—Details of 25- or 


OIL WICK RETAINING SCREWS 


DO NOT CHANGE 
THIS ADJUSTMENT 


50-Cycle Motor 


RUBBER 
een a 


j { —— 


CORRECT POSITION 


IN FOURTEENTH HOLE 
CLOCKWISE FROM 
CENTER OF ARM 


KEEP FILLED WITH 
LIGHT OIL TO INSURE 
SMOOTH OPERATION 


REPLACEMENT PARTS 


Insist on genuine factory parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Board—Antenna and ground terminal 

board 
Bushing—Variable condenser mounting 

bushing assembly—Package of 3 
Cable—Tuning lamp cable and socket . 
Cable—3-conductor, shielded, volume 

control cable, approx. 8 inches long, 

complete with 4-contact male con- 

nector and grid contact cap .... ce 
Cap—Grid contact cap—Package of Ses 
Cap—Grid contact cap—Package of 5 .. 
Capacitor—50 Mmfd. (C9) 
oS ee iat Mmfd. (C17, Cis; 30, 

21) 
Capacitor—175 Mmfd. (C26) 
Capacitor—180 Mmfd. (C22) . 
Capacitor—400 Mmfd. (C2, C6) 
Capacitor—3,000 Mmfd. (C13) 
Capacitor—3,600 Mmfd. (C11) 
Capacitor—4,500 Mmfd. (C14) 
Capacitor—.005 Mfd. (C29) 
Capacitor—0.15 Mfd. (C33) 
Capacitor—.035 Mfd. (C28) 


Capacitor—.01 Mid. (C24) ............ 
Capacitor—.01 Mfd. (C25, C27) ....... 
Capacitor—.05. Mid. (C34) ] 025 hc... 
Capacitor—0.1 Mfd. (C15, C42) ........ 
Capacitor—0.1 Mfd. (C19) ............ 
Capacitor—.25" Mid? (C32) “0 ose... 


Capacitor—10 Mfd. (C30) 
Capacitor—10 Mfd. (C16) 
Capacitor—18 Mfd. (C31) 
Capacitor—Adjustable trimmer (C12) 
Capacitor—Adjustable trimmer for wave- 
trap, stock: Noi 1I391 (ChyY 22.8)». 
Coil—Antenna coil less shield (L2, L3, 
LASS CSARY) tins eeanereeee 
Coil—Oscillator coil less shield (L6, L7, 
LS 9.15102. Isl G10) gen ater ecaene 2 
Condenser—2-gang variable tuning con- 


denser (C4, C5, C7, C8) 


Connector—2-contact female connector 
for motor cable, receiver section ..... 
Connector—3-contact female connector 
for chassis reproducer cable .. 
Connector—4-contact male connector for 
cable, Stock No. 12032 
Core—Adjustable core and 
Stock No. 13106 and No. 13107 
Drive—Variable tuning condenser 
vernier drive .. 
Foot—Chassis mounting foot and bracket 
assembly—Package of 2 


Holder—Dial scale holder and lamp 
bracket assembly ....... eit ha 
Indicator—S tation selector indicator 


pointer 
Lamp—Dial lamp—Package of 5 
Mask—Dial light diffuser complete with 
red, orange and green-colored screen. 
Resistor—Voltage divider, comprising 
one 3,500-ohm, one 13,000-ohm, one 85- 
ohm, one 40-ohm and one 175-ohm 
sections (R14, R15, R16, R17, R18) .. 
Resistor—22 ohms, flexible type complete 
with grid contact cap (R19) 
Resistor—220 ohms, carbon type, 
watt—Package of 5 (R1) 
Resistor—22,000 ohms, carbon type, % 
watt—Package of 5 (R4) 
Resistor—27,000 ohms, carbon type, % 
watt—Package of 5 (R10) 
Resistor—56,000 ohms, carbon type, 1/10 
watt—Package of 5 (R5) 
Resistor—56,000 ohms, insulated, %4 
watt—Package of 5 (R3) 


Resistor—220,000 ohms, carbon type, 
1/10 watt—Package of 5 (R7) ....... 
Resistor—270,000 ohms, carbon type, 
1/10 watt—Package of 5 (R12) ...... 
Resistor—470,000 ohms, carbon type, 
1/10 watt—Package of 5 (R13) ...... 
Resistor—560,000 ohms, carbon _ type, 


1/10 watt—Package of 5 (R2) 
Resistor—1 megohm, carbon type, 1/10 
watt—Package of 5 (R21) 


The prices quoted above are subject to change without notice. 
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List Stock List 
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Stock List Stock List 
DESCRIPTION DESCRIPTION 


11626 


11199 
12771 


11381 
11195 
11198 


11196 
12007 
12769 
12668 


11391 
13106 


13107 
11848 
11849 
11850 
13144 


4577 
13575 


13065 

3261 
13573 
13574 


11750 


13582 
4577 


3994 
10174 


3322 
11731 


11732 
4543 


First Edition, 


REPLACEMENT PARTS (Continued) 


Resistor—2.2 megohms, carbon type, % 
watt—Package of 5 (R6, R20) 
Shield—First I. F. transformer shield 


and LTO1l8 = er 
Shield—Dial lamp shield—Package of 5. 
Shield—I. F. transformer shield for 
Stock Nos. 13106 and 13107 ......... 
Socket—Dial lamp socket 
Socket—Dial lamp socket, located at top 
of dial scale 
Socket—Tuning lamp socket and cover. 
Socket—5-contact 5Z4 Radiotron socket 
Socket—7-contact 6F5 or 6H6 Radiotron 
socket 
Socket—8-contact 
Radiotron socket 
Spring—Retaining spring for core, Stock 
No. 12006—Package of 10 
Switch—Range switch (S2, S3) 
Tone control and power switch (R9, S1) 
Trap—Wave-trap (Ll, Cl) 
Transformer—First I. F. 
CLIZS LIZ C172 C18) ee ee ee 
Transformer—Second I. F. transformer 
(L14, L15, C20, C21, C22, RS, R7) 


Pecos Hida cee PERR Geen 


Transformer—Power transformer, 100- 
125 volts, 50-60 cycles (T1) ......... 
Transformer—Power transformer, 100- 
125 volts, 25-40 cycles (T1) ......... 
Transformer—Power transformer, 105- 


250 volts, 40-60 cycles (T1) 
Volume control (R11) 


MOTOR BOARD ASSEMBLIES 


Connector—2-contact male connector 
for motor léadss,.,.. Sue. See) 
Escutcheon—Motor speed regulator es- 
cutcheon for 25- or 50-cycle motors 
only 
Lever—Brake mechanism actuating lever, 
fastens to pivot shaft under base _.__. 
Rest—Pickup rubber rest—Package of 5 
Screw—Motor mounting screw assem- 
bly, for 60-cycle motor only—Package 
OfeSe, 
Screw—Motor mounting screw assem- 
bly, for 25- or 50-cycle motors only— 
Package of 3 
Screw—No. 4-40 x 9/32, cone pointed, 
headless set screw for lever, Stock No. 
13065—Package of 10 ....... 


AUTOMATIC BRAKE AND 
SWITCH ASSEMBLIES 


Brake—Automatic brake and 
complete shoe). 4d ian rene oe RO 
Connector—2-contact male connector for 
brake switch power supply leads _... 
Cover—Switch cover and screw ...____. 
Springs—Complete set of springs for 
automatic brake—Package of 2 sets . 
Switch—Automatic brake switch (S4) _. 


PICKUP AND ARM ASSEMBLIES 


Armature—Pickup armature 
Coil—Pickup) coil) (0 73)-4- wun oe 
Damper—Pickup damper block complete 

with damper plate 


switch 


$1.00 


2.65 


12641 
12640 


13600 
11469 
12667 
5118 
5119 
9766 


11253 
11886 


13576 
13577 
13578 
13583 


11762 
11996 


12030 


12031 


P2712 


11760 


4153 


12666 
12698 


12742 
11347 
12699 
12700 
11582 
11763 
11210 

4982 
11349 


11696 
11695 
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REPRODUCER ASSEMBLIES 


Board—Terminal board assembly : 
Bracket—Output transformer mounting 

bracket 
Coil—Field coil (L16) 
Neutralizing coil (L18) 
Cone—Reproducer cone (L17) 
Connector—3-contact male connector for 

reproducer 
Connector—3-contact female connector 

for reproducer cable 
Reproducer complete 
Transformer—Output transformer (T2) 
Washer—Spring washer used to hold 

field coil securely—Package of 5 


MOTOR ASSEMBLIES 


Motor—105-125 volts, 60-cycle motor 
complete™ (M1). 25° fo oo ee eee 

Motor—105-125 volts, 50-cycle motor 
completeq A tee ae i Lae ee 

Motor—105-125 volts, 25-cycle motor 
COMpletey eis ts Ure se Ey 


MISCELLANEOUS ASSEMBLIES 


Box—Used needle box 
Bracket—Tuning lamp mounting bracket 
and clamp 
Cable—2-conductor shielded cable, ap- 
prox. 18 inches long, connects phono- 
graph volume control to compensator 
pack 
Cable—3-conductor shielded cable, ap- 
prox. 19 inches long, complete with 4- 
contact female connector, connects 
phonograph volume to receiver 
Clamp—Cable clamp for phonograph vol- 
ume control cable, Stock Nos. 12030 
and 12031—Package of 5............ 
Compensator—Phonograph compensator 
pack, comprising one 470-ohm and one 
1,000-ohm resistors, one .01 Mfd., one 
.1 Mfd. and one 1 Mfd. capacitors and 
one .25 Henry reactor, L24, C39, C40, 
C41) R25; 4R26)o ee ee es 
Connector—4-contact female connector 
for cable, Stock No. 12031 
Cover—Reproducer cover .._.......... 
Escutcheon—Station selector escutcheon 
and,erystalice 4° 5 We aie ee 
Escutcheon—Tuning tube escutcheon .. 
Knob—Phonograph volume control, re- 
ceiver volume control, or range switch 
knob—Package of 5 
Knob—Large 
Package of $0.45. pitt oe ren 
Knob—Small (vernier) station selector 
knob—Package of 5 ................ 
Knob—Tone and power switch knob— 
Package of 5 


Station selector knob— 


or ote) Re ba Saree ee eae he AS tb eat het Wi 


control—Phonograph volume 
control and switch (R27, S5) 


The prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL 7X 


Seven-lube, Three-Band, AC-DC, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


ALIGNMENT FREQUENCIES 


potandard Broadcast” (A) ......... 530-1,780 ke. P Mean diets Brogdesst SA) ive MR ce cakes as 
600 ke. (osc.), 1,500 kc. (osc., ant.) 
Brean Wave  (B): ssc. ie scsi 1,780-6,300 kc. "Medrum Wave. (B) ....5.- 6,000 ke. (osc., ant.) 
Bonuera wave (C) icieciee eases 6,300-22,000 ke. snort Wave? (C) 4c .ic. 5 20,000 kc. (osc., ant.) 
aC REE LANE TA Vay ANON rs pha te ey seat) oe ly i Ria e ua sa we GE WIS a ole wee A ENR OW HES Ga os 460 kc 
RADIOTRON COMPLEMENT (4s "RCOAGHB as ke... Second Detector-A.V.C. 
PeROACOLT fxs... First Detector (Converter) ROTA, GWE 4 een tae perinreeen Audio Voltage Amplifier 
ES Srl I a a Oscillator GIT INGA DOP Ge vines atts Audio Power Amplifier 
PSPINOARORT vias cess: Intermediate Amplifier RA a8 Bel 0 ke 8 en Half-Wave Rectifier 
SN Re ae ges ee adc ar Mazda No. 40, 6.3 volts, 0.15 ampere 
PowER SUPPLY RATINGS 
NE gE Ryn cen RC esd Game Gone Be ek MAS War bo wad PAN EW gee e Lbs 105-125 volts, 45 watts 
(UE 2D 0 eg li TQ ca iat en a 105-125 volts, 25-100 cycles, 50 watts 
GS 2 G0) Aa (125 volt, A. C. line) Power Wout pat ot ines 6 a sans (125 volt, D. C. line) 
EES Gor eg pg gg a 0.6 watt DSRS EE tes a, Woe vie ens ols we ee wie 0.5 watt 
on STATS Se 1.5 watts Plamen oo an vets a Nw a J wk Oro 1.2 watts 
LOUDSPEAKER (Permanent-Magnet Dynamic) .................. Impedance (V. C.) 2.25 ohms at 400 cycles 
Mechanical Specifications 
NE rE as i BR A ee OE Te elie Uhatis ene ala s PAE ROACH oa Reine on de wk a vy 8 2014, inches 
ee EM een ee eh es eh hi MENS. 3419s G cies Gis kn IE oa Wea alan oad 66m are wee 147/2 inches 
ee ee emi E Sent CUA Wiis pnd k SS wea ee Gerke 0a 4 aaah Malpas of 9,8, inches 
AR NL NM es en hoc ne oak ils Be Gis bb onl a Weds ew er ane Cae a8 27 pounds 
Reta What Ua) ener ee ee ee aa an aman v wail mwiehone os 6 Rae aaa oe R 34 pounds 
ee BTS Ae LOC MISES a Sato Oe bi teeta bien GUA eit mo eieconns apne ee Dogs 12 inches x 7 inches x 21/4 inches 
peered MERE aN N11 SA RT ee el Ey al Seating aoe Sse t, MRS. > 9 nha BGS AE GA vee @ Se a ee 8 inches 
“OUR UE SS RR edly Se gs i ee See ee 10. to’ 1 and. 50 to.1 
Osecratine Controls’ :..6..05%. se. (1) Volume, (2) Tuning, (3) Range Selector, (4) Tone-Power Switch 


General Features 


This receiver consists of a seven-tube chassis 
mounted in a table-type cabinet. The superhetero- 
dyne type of circuit is used, with such features of 
design as: automatic volume control, diode detec- 
tion, magnetite core adjusted i-f transformers, and 
wave-trap, band-selective illumination of full vision 


dial scales, dual-ratio tuning, resistance-coupled audio 
system, phonograph terminal board, and a permanent- 
magnet dynamic loudspeaker. The tuning range is 
continuous through the “Standard broadcast,” 
Medium wave,” and “Short wave” bands. 
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Figure 2—Chassis Wiring Diagram 
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Circuit Arrangement 


The conventional type of superheterodyne circuit 
is used. It consists of a first-detector (converter) 
stage, separate oscillator stage, a single if stage, a 
diode detector — automatic-volume-control stage, an 
audio voltage-amplifier stage, a pentode power-output 
stage, and a half-wave rectifier stage. 

A single-wire antenna, or a doublet antenna, when 
connected to the proper input terminals of the re- 
ceiver, is coupled to control grid No. 1 of the 
RCA-6L7 through a tuned rf transformer. This trans- 
former is tapped so that the range selector increases 
the range of tuning by decreasing the amount of in- 
ductance. Separate windings are employed in the 
oscillator stage for each position of the range se- 
lector. Air-dielectric trimming capacitors are used 
for obtaining exact alignment. Proper low-frequency 
tracking of the oscillator for “Standard broadcast” 
is accomplished by adjusting the inductance of the 
respective coil with a molded magnetite core. 

The intermediate-frequency amplifier consists of an 
RCA-6K7 in a transformer-coupled circuit. The 
windings of these transformers are resonated with 
fixed capacitors, and are adjusted by molded mag- 
netite cores (both primary and secondary) to tune 
to 460 kc. 

The modulated signal, as obtained from the output 
of the i-f stage, is detected by an RCA-6H6 twin- 
diode tube (No. 2 diode). The audio frequency 
secured by this process is transferred to the a-f sys- 
tem for amplification and final reproduction. The 
d-c voltage which results from detection of the signal 
is used for automatic volume control. This voltage, 
which develops across resistors R6 and R7, is ap- 
plied, as automatic control-grid bias to the first-de- 
tector, and i-f tubes. The No. 1 diode of the RCA- 


6H6 is used to supply residual bias to the controlled 
tubes under conditions of little or no signal. 

The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio voltage-amplifier tube. Phonograph 
terminals are inserted at this point for feeding the 
output of an external phonograph pickup to the con- 
trol grid of the audio amplifier. Resistance-ca- 
pacitance coupling is used between the first-audio 
stage and the power-output stage. The power-out- 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


put stage is transformer-coupled to the permanent- 
magnet dynamic loudspeaker. Continuously-variable 
tone control is effected by means of capacitor C39 
and variable resistor R14 shunting the plate circuit 
of the output tube. Extreme clockwise rotation of 
this tone control disconnects the resistor R14 from 
the circuit and places an additional capacitor C34 
in shunt with capacitor C33, thereby reducing the 
low-frequency response of the amplifier. This point 
is known as the “Speech” position and provides opti 
mum intelligibility of speech. 


SERVICE DATA 


Alignment Procedure 


The low-frequency oscillator tracking (600 kc.), 
wave-trap, and i-f transformer adjustments are made 
by means of six screws attached to molded magnetite 
cores. The remaining adjustments in the antenna 
and oscillator circuits are made with six plunger- 
type air-dielectric trimming capacitors and require 
the use of an RCA Stock No. 12636 Adjusting Tool. 
Before adjusting the plunger-type trimmers, they 
must be unlocked by loosening their hexagon lock 
nuts. The lock nuts should be tightened upon com- 
pletion of adjustments. For location of these ad- 
justments refer to figures 3 and 5. 

A standard test oscillator, such as the RCA Stock 
No. 9595, will be required as a source of signal at 
the specified alignment frequencies. Means for indi- 
cation of the receiver output during alignment is also 
necessary to show when the correct point of adjust- 
ment is reached. The RCA Stock No. 4317 Neon 
Glow Indicator is designed for this purpose. 

Attach the output indicator across the loudspeaker 
voice coil. Advance the receiver volume control to its 
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maximum position, letting it remain in such position 
for all adjustments. For each adjusting operation, 
regulate the test-oscillator output control so that the 
signal level is as low as possible and still be observable 
at the receiver output. Use of such small signal will 
obviate broadness of tuning which would otherwise 
result from a.v.c. action on a strong signal. 


|-F Adjustments 


Connect the “Ant.” output of the test-oscillator to 
the grid cap of the RCA-6L7 through a .001 mfd. 
capacitor. Connect the test oscillator “Gnd.” terminal 
to the ground terminal of the receiver chassis. Place 
the receiver range selector in its “Standard broadcast” 
(A) position and set receiver dial pointer to a posi- 
tion of no extraneous signals near 600 kc. Ground 
stator of local oscillator tuning condenser C23 to 
eliminate local oscillator signals. Adjust the test os- 
cillator to 460 ke. 

Adjust the two magnetite core screws L16 and L15 
of the second if transformer to produce maximum 
(peak) indicated receiver output. Then adjust the 


two magnetite core screws L14 and L13 of the first i-f 
transformer for maximum (peak) receiver output as 
shown by the indicating device. It is advisable to re- 
peat the adjustment of all if magnetite core screws to 
assure that the interaction between them has not dis- 
turbed the original adjustments. Remove temporary 
chassis ground from oscillator stator C23. 


R-F Adjustments 

Calibrate the tuning dial by adjusting the scale 
pointer to the extreme low-frequency end calibra- 
tion mark (530 kc.) on “Standard broadcast” scale 
while the gang tuning condenser plates are in their 
fullmesh position. Alignment should be made in 
sequence of “Wave-trap,” “Short wave,” “Medium 
wave,” and “Standard broadcast.” 


Wave-Trap Adjustment 

Attach the “Ant.” output of the test oscillator to 
the receiver antenna terminal “Al” through a 200- 
mmfd. (important) capacitor. The ground connec- 
tions remain connected together. Leave the test oscil- 
lator adjusted to 460 ke. and range selector in 
“Standard broadcast” position as before. Then ad- 
just the wave-trap screw L1 to the point which causes 
maximum suppression (minimum indicated output) 
of the 460 kc. signal. 


Short Wave” Band 


Connect the “Ant.” output of the test oscillator to 


ohm resistor, leaving the ground connections as be 
fore. Place the receiver range selector to its “Short 
wave” (C) position and set the dial pointer to 20,000 
ke, Adjust test oscillator to 20,000 ke. Adjust the 
oscillator trimmer C14 to produce maximum (peak) 
output. Two positions of this trimmer may be found 
which produce maximum output. The position of 
minimum capacitance (plunger near out) should be 
used. Tighten lock nut. Adjust the antenna trimmer 
C7 to produce maximum (peak) output while slightly 
rocking the gang tuning condenser back and forth 
through the signal. Two positions may be found on 
this trimmer which produce maximum output. The 
position of maximum capacitance (plunger near in) 
should be used. Tighten lock nut. Check for image 
signal by changing the receiver dial setting to 19,080 
ke. If the oscillator trimmer C14 has been correctly 
adjusted, the image signal will be received at this 
position. No adjustments should be made while 
checking for the image signal. 


“Medium Wave" Band 

Connections for test oscillator remain the same as 
for “Short Wave” (C) Band. Adjust the test oscil- 
lator to 6,000 ke. Place receiver range selector to 
“Medium Wave” (B) position and set receiver dial 
pointer to 6,000 kc. Then adjust the two trimmers 
C16 and C8 of the oscillator and antenna coils so that 
each produces maximum (peak) indicated receiver 
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Figure 4—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in full-mesh— 
Range selector in “Standard broadcast” position—Tone control optional— 


Volume co 


Resistance 


The resistance values shown between Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground or other pertinent point 
on figure 4, permit a rapid continuity check of the 
circuits. The use of this diagram in conjunction 
with the Schematic Circuit Diagram, figure 1, and 
Wiring Diagram, figure 2, will permit the location 
of certain troubles which might otherwise be dif- 
ficult to ascertain. Each value as specified should 
hold within + 20%. Variations in excess of this 


ntrol maximum 


Measurements 


limit will usually be indicative of trouble in circuit 
under test. When measuring the resistance be- 
tween points of the circuit and ground, it will be 
necessary to connect the negative terminal of the 
resistance meter to chassis-ground. If the polarity 
of the resistance meter is not known, it may be 
readily ascertained by connecting a d-c voltmeter 
of indicated polarity across the terminals of the 
device. 
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Standard Broadcast’’ Band 


Change test oscillator connections by substituting 
200 mmfd. condenser for the 300-ohm resistor. Ad- 
just test oscillator and set receiver dial pointer to 
1,500 ke. Place receiver range selector to “Standard 
broadcast” (A) position. 

Then adjust the two trimmers, C17 and C9, of 
the oscillator and antenna coils so that each pro- 
duces maximum (peak) receiver output. Shift the 
test oscillator frequency to 600 kc. Tune the receiver 
to pick up this signal near 600 kc., disregarding the 
dial reading at which it is best received. Then ad- 
just the oscillator magnetite core screw L11 simul- 
taneously rocking the receiver tuning control back- 
ward and forward through the signal until maximum 
receiver output results from these combined opera- 
tions. The adjustments at 1,500 kc. should then be 
repeated to correct for any change which may have 
been caused by the 600 kc. oscillator adjustment. 
Tighten lock nuts on C17 and C9. 


Miscellaneous 


Antenna and Ground Terminals.—The ground ter: 
minal “G” shall always be connected to a good ex- 
ternal ground. Connect transmission-line leads of 
the RCA-RK40A antenna system to terminals ““A2” 
and “A.” Connect the receiver coupling units of the 


2e5Z6 


115V, 2 
Ac. “YO Ae 


L 


eS pave 
" -0.6V. 7 


TONE contmot (ob) ae 
Levcmisane, | Oye) Re 


BOTTOM FRONT OF CHASSIS 1 


RCA-RK40 and the RCA Spider-web antenna sys- 
tems to terminals “Al” and “G.” Connect a single- 
wire antenna to terminal “A1.” 

Phonograph Terminal Board.—Typical methods of 
connecting a low-impedance pickup, or the RCA 
Victor Models R-93, R-93-2, and R-93-S Record 
Players are shown on Schematic Diagram (figure 1). 

Loudspeaker.—Centering of the loudspeaker voice 
coil is made in the usual manner with three narrow 
paper feelers after first removing the front paper dust 
cover. This may be removed by softening its cement 
with a very light application of acetone, using care 


Radiotron Cathode Current Readings 


Measured with Milliammeter Connected at Tube 
Socket Cathode Terminals Under Conditions 
Similar to Those of Voltage Measurements 

RCA-6L7—Converter sOeInas 


RCA-6J7—Osc. Sana 
RCA-ORG— labs AMpe ans. sae aes Role Sane 
RCA-6H6—2nd Det.-A.V.C. 

RCA-6J7—Audio bee) tras 
RCA-25A6—Power .0 ma. 
RCA-25Z6—Rectifier 


not to allow the acetone to flow down into the air 
gap. The dust cover may be cemented back in place 
with ambroid upon completion of adjustment. 
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Figure 5—Radiotron Socket Voltages and Trimmer Locations 
Measured at 115 volts, 60-cycle supply—For 115-volt d-c supply approximately 10% lower— 
Tuned to approximately 1,000 kc—-No signal being received—Tone control optional— 
Volume control maximum 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some 
readings. The value shown in parentheses with 
asterisk (*) indicates operating conditions without 
voltmeter loading. The other value (generally lower) 
is the actual measured voltage and differs from the 
value shown in parentheses because of the additional 
loading of the voltmeter through the high series cir- 

- cuit resistance. 

The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground on figure 5 will assist 


in locating cause of faulty operation. Each value 
as specified should hold within + 20% when the 
receiver is normally operative at its rated line volt- 
age. Variations in excess of this limit will usually 
be indicative of trouble in the basic circuits. To 
duplicate the conditions under which the voltages 
were measured requires a 1,000-ohm-per-volt d-c 
meter, having ranges of 10, 50, 250, 500, and 1,000 
volts. Use the nearest range above the specified 
measured voltage. A-c voltages were measured 
with a corresponding a-c meter. 
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Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


Stock 
No. 


12716 


12717 
5237 


12511 
12714 


12807 
13001 
13002 
12948 
12723 
12629 
12404 
12724 
12725 
12406 
13003 
12488 
12537 
12727 
12947 

5005 
11315 

4886 

4841 

4858 


5170 
4840 
5212 
12998 
12708 
12943 
12701 
11979 
5119 
12800 
12006 
12664 


12996 
12702 


12712 


4340 
12718 


12997 
12999 
11955 


12453 


13004 


11647 
11400 
11282 
11281 


First Edition, 


REPLACEMENT FARIS 


DESCRIPTION 


RECEIVER ASSEMBLIES 
Board—Antenna and ground terminal 

DOard ee, ite Me ee nae 
Board—Phonograph terminal board .... 
Bushing—Tuning condenser mounting 

bushing assembly—Package of 3 .... 
Cap—Grid contact cap—Package of 5 .. 
Capacitor—Adjustable trimmer (C7, C9, 

C1622 CFT) see ee eee 
Capacitor—Adjustable trimmer (C8, C14) 
Capacitor—8.2 Mmfd. (C22) .......... 
Capacitor—12 Mmfd. (C18) ........... 


Capacitor—56 Mmfd. (C3) ............ 
Capacitor—56 Mmfd. (C26) ........... 
Capacitor—120 Mmfd. (C25, C27, C28). 
Capacitor—120 Mmfd. (C36) .......... 
Capacitor—150-Mimid.a(Cl) ie ee 
Capacitor—180 Mmfd. (C29) .......... 
Capacitor—180 Mmfd. (C13) .......... 
Capacitor—270 Mmfd. (C19) .......... 
Capacitor—560 Mmfd. (C11, C21) ..... 
Capacitor—555 Mmfd. (C20) .......... 
Capacitor—1,800 Mmfd. (C15) ........ 
Capacitor—.0035 Mfd. (C37) .......... 
Capacitor—.015 Mfd. (C34) ........... 
Capacitor—.05 Mfd. (C5, C6, C39) ..... 
Capacitor—0.1 Mfd. (C12, C30, C35) ... 
Capacitor—.01 Mfd. (C2, C4, C31, C33, 
C385 C45) Aire oe ee ark rican tree 
Capacitor—0.25 Mfd. (C32) ........... 
Capacitor—0.25 Mfd. (C40) ........... 
Capacitor—18 Mfd. (C43) ............. 
Capacitor—Pack comprising one 24 Mfd., 
one 16 Mfd. and on 10 Mfd. sections 
(CAL C42 C44) is ay Lope eee 
Coil—Antenna coil and shield (L2, L3, 
DO Pee LD i laetyn ne OAR hc: DLR trie mt ded 
Coil—Oscillator coil and shield (L6, L7, 
L87 Loe Ll0 eel 12) peer oe 
Condenser—2-gang variable tuning con- 
denset™ (C 1051023) a ee ee 
Connector—2-contact male connector for 
power leads \(7.5,.0. tas eee 
Connector—3-contact female connector 
for speaker: leade/s0 3.) ose eee 
Core—Adjustable core and stud for 
Stock No! 1270020) yy eae ee 
Core—Adjustable core and _ stud for 
Stock No. 12801 and No. 12653 ...... 
Core—Adjustable core and stud for 
Stock UNO: 12654) came ohne See eae 
Dial—Station selector dial scale ....... 
Drive—Vernier drive for tuning con- 
Genser 7a Ree ere ee 
Indicator—Station selector indicator 
pointer 205 Cr eo ae ee ee eee 
Lamp—Dial lamp—Package of 5 ...... 
Mask—Dial light diffuser complete with 
colored: screen = ea ee 
Range switch—(S1, S2) .............. 
Reactor—Filter reactor (L18) ......... 
Resistor—27 ohms, carbon type, % watt 
~-Package of 5: (R21) 7 nis ay 
Resistor—27 ohms, insulated, 4% watt— 
Package of 5 (R20). a ee 
Resistor—2,200 ohms, carbon type, yy 
watt—Package of 5 (R22) ........... 
Resistor—5,600 ohms, carbon type, yy 
watt—Package of 5 (R3) ........... 
Resistor—27,000 ohms, carbon type, % 
watt—Package of 5 (R3) ........... 
Resistor—56,000 ohms, carbon type, 1/10 
watt—Package of 5 (R6) ............ 
Resistor—100,000 ohms, carbon type, 
1/10 watt—Package of 5 (R4) ....... 
Resistor—100,000 ohms, carbon type, % 
watt—Package of 5 (R2, R19) ....... 


OS ad ne DESCRIPTION 
Resistor—220,000 ohms, carbon 
1/10 watt—Package of 5 (R7) ...... 
$0.20 11453 | Resistor—270,000 ohms, carbon type, 
see 1/10 watt—Package of 5 (R12) ...... oAo 
13005 | Resistor—390,000 ohms, carbon type, 
43 1/10 watt—Package of 5 (R13) ...... 75 
ies 11452 | Resistor—470,000 ohms, carbon type, 
1/10 watt—Package of 5 (R1) ....... aS 
38 11811 | Resistor—680,000 ohms, carbon type, % 
5 watt—Package of 5 (R10) ........... 1.00 
20 4241 | Resistor—1.5 meg., carbon type, %4 watt 
20 —-Package’ of 5: CR1I1) sos SA Foe 1.00 
20 12651 | Shield—Coil shield for Stock No. 12708. uae 
20 12710 | Shield—Coil shield for Stock No. 12709. .28 
20 12607 | Shield—ilst I. F. transformer shield cap. 30 
26 12008 | Shield—I. F. transformer shield for 
28 Stock: Nos. 12801512653" J, es .28 
28 12581 | Shield—2nd I. F. transformer shield cap. 36 
26 12110 | Shield—Top cap shield for 6J7 Radiotron 14 
20 12704 | Shutter—Dial scale holder and shutter 
20 assémbly a ne sU scr nae Se eee 88 
20 11198 | Socket—7-contact 6J7, 6K7 or 6L7 
20 Radiotrona’socketn. = 4 eee 15 
40 11196 Socket—8-contact 25A6, 25Z6, 6H6 or 
16 6]7° Radiotron’socket/(i 2) 2". .5..5 U5 
20 3529 | Socket—Dial lamp socket ............. 32 
20 12007 | Spring—Retaining spring for Stock Nos. 
22 12800, 12006 and 12664—Package of 10 36 
; 12849 | Spring—Tension spring for band indi- 
25 cator shutter link—Package of Sete: 18 
25 12668 | Tone control and power switch (R14, $3) 1.22 
30 12801 | Transformer—First I. F. transformer 
1.16 complete (L13, L14, C25, C26) ...... 1.70 
y 12653 | Transformer—Second I. F. transformer 
complete (L15, L16, C27, C28, C29, 
3.70 ROAR) eee Fa RTE OM ee Pe 8 2.06 
; 12654 | Trap—Wave trap complete (Ll) ...... Vhs 
2.04 13144 | Volume control (R9) ................. 1.00 
> 30 REPRODUCER ASSEMBLIES 
; 12914 | Board—2-contact reproducer terminal 
4.00 board ¥en ea eee een mot 25 
12640 | Bracket—Output transformer mounting 
30 bracket. 00." ae Ue emer ti amare 18 
12642 | Cone—Reproducer cone and dust cap 
25 CI51 7) oe a eae ea ee, Men ner ee .94 
5118 | Connector—3-contact male connector for 
20 speaker Vleads ih enw ee 25 
97175.) Reproducerscomplete..)...20o. ee 16.20 
22 11828 | Transformer—Output transformer (T1) 1.46 
22 MISCELLANEOUS ASSEMBLIES 
80 11824 | Connector—2-contact female connector 
for power cord, Stock No. 11823...... 34 
68 11823 | Cord—Power cord complete .......... 65 
12698 | Crystal—Station selector escutcheon and 
22 CTY Stale: Se ee NS Fated oe ete 1.02 
60 12699 | Knob—Large station selector knob— 
Package: 0025) hats ce eee .68 
40 12992 | Knob—Small vernier station selector 
2.05 knob—Package of 5 ..... SE a See 45 
1.60 12995 | Knob—Tone and power switch knob— 
. Package O85 orion one mane nie eae 45 
1.00 12994 | Knob—Volume control or range switch 
5 knob—Packave of; $720 a ee 45 
1.00 11377 | Screw—Chassis mounting screw assem- 
: bly—Package of 4 ...............0.. AZ 
1.00 12993 | Screw—8-32 x 3% headless set screw for 
knob, Stock Nos. 12992, 12993, 12994 
and 12995—Package of 10 ........... .20 
1.00 4982 | Spring—Retaining spring for knob, 
Stock No. 12699—Package of 10 .... 
1.00 12679 | Resistor—2.2 meg., insulated, 4% watt— 
Package of/5=CR5)) 2, ee eee 
75 Resistor—Ballast resistor, comprising 


one 50-ohm and three 40-ohm sections 
(R15, RIG, RU RIS) Se eae 
Screw—8-32 set screw for Stock No. 
12704—Package of 10 .............. 


Prices quoted above are subject to change without notice. 
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RCA VICTOR MODELS 8BT, 8BK, 8BT6, and sBKé 


Eight-Tube, Three-Band, Battery-Operated, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

y Z Gotandata -prGagcast. Gt7h) wees cee oe eee aes ee 
es Broadcast NEN) ctarep ss tax 8a, 530-1,780 kc 600 ke (osc.), 1,500 ke (osc. ant.) 
Medium Wave” (B).....-.+++++- 1,780-6,300 ke “Medium Wave” (B)........ 6,000 ke (osc., ant.) 
Bennet Wave, 40) veins. vicc eas. 6,300-22,000 ke POOLE Wave AG) xs eae see 20,000 kc (osc., ant.) 
Perri ate PrequeMey nts os ye coe ee che cn wee ee eee ct eee the rerun tata ge need earereceae 460 ke 
RaADIOTRON COMPLEMENT 

BROS CLAG. Sin, ae teen aes First Detector Gy) RCALLES. J... Second Detector—A.F.—A.V.C 
Pee sr 1 B42 is hens eee Heterodyne Oscillator ECUPN SSE CF, Seater PME Soren re Audio Driver 
Bere Cri At. oe... First Intermediate Amplifier CpG DRE cee eee ee Power Output 
(4) RCA-1A4...... Second Intermediate Amplifier CNP eg es ee ic ire Murcrndniate hi Power Output 
Pilot Lamps... .. SBT or 8BK (1); 8BT6 or 8BK6 (2) ; 2.0 volts, .06 ampere, miniature screw base, T-3!4 clear 
BATTERIES REQUIRED 

BoP rorsbK...% &.- “A” bne plug-in 2!4-volt Air-cell (Eveready A-600 or equivalent), or one 2-volt storage 


battery; “B,” three 45-volt, heavy duty, plug-in type B batteries; “C,” one 7!4-volt C 
battery tapped at —3 volts; and four bias cells (Stock No. 12681). 


8BT6 or 8BK6...... “A.” one 6-volt storage battery; ‘‘B,” none required; “C,” one 7//-volt C battery tapped 
at —3 volts; and four bias cells (Stock No. 12681). 

CurRENT CONSUMPTION 8BT or 8BK S8BT6 or 8BK6 
UES 2 ee vie em da din ne eo oes O58 amp. {pilot lamp off). ...j.25 sa cces cet eee hee ee eed ewes 
BRACES. YOIES 5 2 Viararwiala. nichole ee os sumone Gicdoainp. (pilot lamp on)... 25 cee Wins» salves awit ee ee ee oe 
Mea) OMAN re oie o ikina ae teres Gel ee ns cae nee Ree ee ee POE a OE Pe are ahaa, 2 ee SOR Been a ea 1.35 amps. 
CN tee a My LO ke i eG ainlalsip Sens whites aa Nose EEO N ene eh eae SS 1.40 amps. 
UE RN acc nen io'n's. 9 Gad Sine 96 noe oe 0 PORE ena lt etale uh x osx ease (Supplied from vibrator) 
I TENE RSs oe vn gh en eile te ap tye * > A FAR Dae Nien aks Wewie ed Pee Coline A Bae SES 3 amp. 
PowErR OUTPUT 

SUN ECC ire Fo RI. a 5i5 wake 8 Ses Mian cee eee es Pei bley oe See Lc tea git Oe he tee or ee 1.0 watts 
OES eg RS I ia ke ee earn a RENESAS. Ee ES RE GRR ONC Se rae Re 1.6 watts 


Mechanical Specifications 


CasINET DIMENSIONS 8BT 8BK 8BT6 8BK6 
RAR Rs eis ae a cha > opie rms e DIVAS INCHES: ais «on Ae STICRES acs cine DO a TCHS sos hich. 40. inches 
BAI dvi & Aone eae oi Rin Hee ewe a AACHEN. Ss eos. PR ANCES Gania ast Mt tan bale ste eR eee ee 25'4 inches 
S002 Pp ee lanier eA eRe Pare OV, inches.:...-. 124 inches. veins TOacinchesia5 2 12!% inches 
WEIGHTS 

Me a yc ichaly Witw ys ie MeL a DO MOOIYOS 1455 "ss SG" Uipeundss 4.5.5 38 poundss.s sits, 66 pounds 
PRO DI arto een 9 a bv Rae aes S7 MEPOURGS aia. ¢ Eee POGUE cut poe? s 46° — pounds, ».:-% 80 pounds 
Ber resigt Base SDIMeNSONS. fois Oise nie Ue oe ee ae eee eles WATS ele ee Ses 1434 inches x 8 inches x 31% inches 
Rite all titei cheats Nasco ee lee i eee. hoe sae tae ey ess A EES Swe es 914 inches 
Operating Controls....... (1) Volume, (2) Tuning, (3) Range Selector, (4) Tone, (5) Power Switch (located 

on right side of cabinet). 
TP SERRES Bye gifoee LU Tels OM aiys A ceaseless) ors) Reis) Gani ee ioe Ces a ic 10 to 1 and 50 to 1 


General Features 


These receivers employ the same type chassis. The dynamic loudspeaker. Models 8BT and 8BK obtain 
table models 8BT and 8BT6 each employ an eight- their plate supply from “B” batteries and their fila- 


inch, dust-proof, permanent-magnet, dynamic loud- ment supply from either a 2/2-volt Air-cell or a 2- 
speaker while the console Models 8BK and 8BK6 each volt storage battery. Models 8BT6 and 8BK6 obtain 
employ a twelve-inch, dust-proof, permanent-magnet, their plate supply from a compact, vibrator power- 


267 


mDdABDICT JINIAVD IDMAaYyIS—T aanb1z 


Sy eT reed, Rea =. 
a ! 
@) ‘Que hae 
a FONOHG MOTTSA~| 


NIT SAOWSu/ 


O-SESOL-1L 
“ONI “OD "DAW YOu 


9AG8 ¥ 9148 ST400OW 
Yos a1av3 


SbbLoN 4901S 
“SNWHL 
ANNI "ONOHd 


JOBLNOD SWMOA 
¥3AII3Y Iv JOVW 3d OLSLNZWSNr | 


X13 ONY WAWIKYW Iv 135 3HN0A/ 
aH HUM SMO Waid HOS |” NIT BAOWSY 
LNOD BWOTOA SIHL AsNrow- XS 


\ 


NOILISOd GNHG ,2, NI 
Ngo: NMOHS YO19373S JONHY -3LON 
Keissuno 

£Y ! wv, s 27 372414393 


98 F 198 StTadow 


eae se NOILI3NNOD 


ABALLVG 


NO LHDIN LOTNd 
31901d393¥ any NO 


“KINO 
PAGS Z 9L9B = 
S$"AGOW No aasn e af 
AWW WNOILIGay 


OYQ 
A 
<== 


‘BWW O99 


of 99 


¥O123735 
BONYY 


268 


wosboigg burs yy sisspyy—gz aanbrq 


‘sumqO 000‘0L—000‘0S 9} #I-Y Buisvss9 
-ur fq APAISUSS JO s0yLIDeS WYyBYS ye pojIYe 
aq Aeu vsiou punoisyoeq 10 ssty jO uUoljonpesy (Z) 
“ped, punoi3 s9A19901 94} UI pojresut 
2q pmmoys soyoedes “pyr GZ'0 © “9NAS—9LAS SNOILI3NNOD SSNVUL 4 I ove SNOILOSNNOD SSNVHL JT ond SNOILIS3NNOD SSNVUL J Tis! 
243 YHA pojzeroosse st snjeivdde Sursieyo jy (1) —_ 


SLNIH FOIAaS 


Mov PE Sons ain ae wIMvVads OL 
WIWYHOISNVELL CIGNY SNOILD3NNQD 1109 ‘9S0 ape Se PN Ape ES S*Souveen wea” 
: 1 
| = 
= 00 ' 
' , 
1 é 
: gs ! 
1 
' 
' 
H 


* a? 
—NMONE Iva} )=—_MOTTBA. 
—w8 Ose - sare VpLe 
‘sro vere vere 
ows. cau— —ame — 
ea. ta eawz2 
Su \ 


NMOUG-MIVTE 


Movies 


wv es 
vOLIDWdVS 
' 


wOL9373S 


269 


Ui; deaceee 
m  Y 
= = wf, 
lace Rahs avi (Some 
aA ge 130 isi Ps = 
Oe : : 0 F 
OC 1 oF 50 
m OOS ASNVML S181 ¢ a m109' 280 ke e w 
fe Naau9 20) a 3 SNE Xe aaw 
Z } 5 : 2 is 85) @82 — poi 
LAO) Cee Vet 
= naaua vat sno TY Sons ~ 
3 980 sre a? besa |, 
n® g NMOWS < 
ae a e v4 sre, * 
. 941 ‘Movie 2 \ 
avid” lead IF ges 


oe | 
waAnwa 


z oi ASNVUL ST ond pee | 
& 109 s 2 
ng oN na3ve 
L 3 NIz89 
Q v 
ee 9 © 
uno) WwaAred 
ASNVUL J low 


supply unit, which, in turn, is operated from a 6- 
volt storage battery. One cell (2 volts) of this same 
storage battery is used to supply filament voltage 
to the Radiotrons. The vibrator is of the “plug-in” 
type which permits ready removal or replacement. 
Models. 8BT and 8BK have a pilot-lamp switch com- 
bined with the main power switch so that the pilot 


lamp may be turned off, after the receiver is tuned 
in, to conserve battery current. 

The tuning range is continuous through the 
“Standard broadcast,” ““Medium wave,” and “Short 
wave” bands. This extensive range includes the im- 
portant short-wave broadcast bands at 49, 31, 25, 19, 
16, and 13 meters in addition to channels assigned for 
police, amateur, and aviation communication. 


Circuit Arrangement 


The signal entering the antenna circuit is coupled 
to control grid No. 1 of the RCA-1A6 through a 
tuned r-f transformer. This transformer is tapped to 
provide correct inductance for the band being used, 
and at the same time selecting the proper winding 
which serves as the primary and shorts out the unused 
coils to prevent any interaction which might other- 
wise occur. The locally generated oscillator signal is 
fed to control grid No. 2 of the RCA-1A6 through 
capacitor C51. Separate windings are employed in 
the oscillator stage for each band. The unused por- 
tions of the oscillator coil are shorted out when not 
in use. The output of the first-detector stage is fed 
through a two-stage if amplifier, consisting of two 
RCA-1A4’s and three i-f transformers, to the diode 
portion of the RCA-1F6. Such an if amplifier ar- 
rangement provides excellent selectivity and gain, 
while its design gives increased fidelity due to its flat- 
top characteristic. The audio frequency secured by 
the detection process develops a voltage across re- 
sistors R4 and RS. The voltage developed across R5 
is applied as a.v.c. bias to the first detector and i-f 


SERVICE 


The various diagrams in this booklet contain such 
information as will be needed to isolate causes for 
defective operation if such develops. The ratings of 
the resistors, capacitors, coils,.etc., are indicated adja- 
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Figure 3—Radiotron, Coil, and Trimmer Locations 


cent to the symbols signifying these parts on the dia- 
grams. Identification titles, such as Cl, L1, R1, etc., 
are provided for reference between the illustrations 
and the Replacement Parts List. The coils, reactors, 
and transformer windings are rated in terms of their 
d-c resistance only. Ratings of less than one ohm are 
generally omitted. 


tubes. The arm of the volume control R5 selects a 
portion of the audio voltage which is applied to the 
control grid of the RCA-1F6 for voltage amplifica- 
tion. The output of this stage is resistance-capacitance 
coupled to the RCA-30 driver tube. The output of 
the driver stage is transformer coupled to the class 
“B” push-pull output stage using RCA-49’s. The out- 
put of this push-pull stage is transformer coupled to 
the permanent magnet dynamic loudspeaker. A ter- 
tiary winding on the output transformer shunted by 
C57 provides sharp cutoff of the high audio frequen- 
cies. A continuously variable high-frequency tone 
control R21 in series with C29 provides manual high- 
frequency tone control. 

Models 8BT6 and 8BK6 obtain their plate supply 
from a vibrator-type power unit. The vibrator to- 
gether with the power transformer T3 combine the 
functions of generating alternating current and rectifi- 
cation. Filter chokes and capacitors are built into 
this unit to eliminate interference (noise) which 
would otherwise be introduced into the receiver cir- 
cults. 


DATA 


Caution: The four bias cells are used only for the 
purpose of supplying bias potential and should never 
be measured with an ordinary voltmeter or other 
device which draws any current. A simple check on 
these cells may be made by connecting a milliammeter 
in the plate circuit of either RCA-1A4 tube and 
noting the plate current reading. Then remove the 
two bias cells (3 and 4), being careful that the spring 
contact clips do not short-circuit them during removal. 
Connect a 4-volt battery between the + and — 4v. 
terminals of the bias cell board, and again note the 
plate current reading. If the first reading obtained 
(with bias cells) is more than 40% from the latter 
reading (with 4-volt battery), all bias cells should 
be replaced. This 40% difference is equivalent to a 
change of approximately 25% battery voltage. 


Alignment Procedure 


There are seven alignment adjustments provided in 
the antenna and oscillator coil tuned circuits. Six of 
these adjustments are plunger type air trimmers and 
require use of an RCA Stock No. 12636 Adjusting 
Tool. The if transformer adjustments are made by 
means of screws attached to molded magnetite cores. 

The cathode-ray method of alignment is preferred 
due to the flat-top i-f characteristics of these receivers. 


This type of alignment is possible through use of 
apparatus such as the RCA Stock No. 9558 Fre- 
quency Modulator and the RCA Stock No. 9545 
Cathode-Ray Oscillograph. If this equipment is not 
available, an approximate alignment may be per- 
formed by the output-indicator method with an in- 
strument such as the RCA Stock No. 4317 Neon 
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Figure 4—Alignment Apparatus Connections 


Glow Indicator attached across the loudspeaker voice 
coil. Alignment by this method is similar to the 
cathode-ray method outlined below except that the 
receiver volume control should be at maximum, and 
the test oscillator sweeping operations omitted. The 
i-f adjustments should be made so that the test-oscil- 
lator frequency can be shifted 2 kc above and below 
the 460 kc alignment frequency with little change in 
output. The r-f adjustments should be peaked. 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 4. Remove the plug of the frequency modu- 
lator cable from the test oscillator jack. Connect the 
receiver chassis to a good external ground. Connect 
oscillograph “Vertical” input terminals as indicated 
on figure 2. Set oscillograph power switch to “On” 
and adjust “Intensity” and “Focus” controls to give 
a clearly defined spot, or line, on the screen. Set 
oscillograph “Ampl. A” switch to “On,” “Vertical 
gain” control full-clockwise, “Ampl. B” switch to 
“Timing,” “Range” switch to No. 2 position, and 
“Timing” switch to “Int.” Place the “Sync.” control, 
“Freq.” control, and “Horizontal gain” control to 
about their mid-positions. For each of the following 
adjustments, the test oscillator output must be regu- 
lated so that the image obtained on the oscillograph 
screen will be of the minimum size for accurate ob- 
servation. The receiver volume control setting is 
optional. 


I-F Adjustments 

(a) Connect the “Ant.” output of the test oscillator 
to the grid cap of RCA-1A4 second i-f tube 
(with grid lead in place) through a .05-mfd. 
capacitor, with “Gnd.” to receiver chassis. Tune 
the test oscillator to 460 ke, place its modula- 
tion switch to “On” and its output switch to 
Fi 

Turn on the receiver and test oscillator. Increase 
the output of the test oscillator until a deflec- 


(b) 
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tion is noticeable on the oscillograph screen. The 
figures obtained represent several waves of the 
detected signal, the amplitude of which may be 
observed as an indication of output. Cause the 
wave image formed (400-cycle waves) to be 
spread completely across the screen by adjusting 
the “Horizontal gain” control. The image should 
be synchronized and made to remain motionless 
by adjusting the “Sync.” and “Freq.” controls. 
Adjust the two magnetite core screws L12 and 
L11 (see figures 3 and 7) of the third i-f trans- 
former (one on top and one on bottom) to pro- 
duce maximum vertical deflection of the oscillo- 
graphic image. This adjustment places the trans- 
former in exact resonance with the 460-kc signal. 
The sweeping operation should follow using the 
frequency modulator. Shift the oscillograph 
“Timing” switch to’ “Ext.” Insert plug of fre- 
quency-modulator cable in test-oscillator jack. 
Turn the test-oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 

Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 
‘“Freg.” control on the oscillograph to obtain two 
waves. These waves will be identical in shape, 
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Figure 5—Power Unit Wiring (8BT6 and 8BK6) 


totally disconnected, and appear in reversed po- 
sitions. They will have a common base line, 
which is discontinuous. Adjust the “Freq.” and 
“Sync.” controls of the oscillograph to make 
them remain motionless on the screen. Continue 
increasing the test oscillator frequency until 
these forward and reverse curves move together 
and overlap, with their highest points exactly co- 
incident. This condition will be obtained at a 
test oscillator setting of approximately 575 kc. 
(f) With the images established as in (e), re-adjust 
the two magnetite core screws on the third i-f 
transformer so that they cause the curves on the 
oscillograph screen to become exactly coincident 
throughout their lengths and have maximum 
amplitude. 

(g) Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
along with the .05-mfd. capacitor to the grid cap 
of the RCA-1A4 first i-f tube (with grid lead 
in place). Adjust the two second i-f transformer 
magnetite core screws L10 and L9 so that they 
cause the forward and reverse curves to become 
coincident throughout their lengths and have 
maximum amplitude. 


(h) Shift the “Ant.” output of the test oscillator 
along with the .05-mfd. capacitor to the grid cap 
of the RCA-1A6 first detector tube. Adjust the 
two magnetite core screws L24 and L23 of the 
first i-f transformer so that they cause the for- 
ward and reverse curves to become coincident 
and have maximum amplitude. The composite 
wave obtained in this manner represents the 
resonance characteristic of the total i-f system. 
Lack of symmetry or irregularity of the resultant 
image will indicate the presence of a defect in 
the i-f system. 


R-F Adjustments 


Calibrate the pointer of the tuning dial by adjust- 
ing it to the extreme low-frequency end of dial scale 
(530 kc) with the plates of the gang tuning con- 
denser in full mesh. Alignment must be made in the 
sequence of “Short wave” band, “Medium wave” 
band, “Wave-trap,” and “Standard broadcast” band. 


“Short Wave” Band 


(i) Connect the “Ant.” output of the test oscillator 
to the antenna terminal “Al” through a 300-ohm 


re 942n= 5 


real 
=o 


S Ne 
ay, Ayano otacs 


fee 


“C’ BATTERY BS, 
(SEE TEXT) ie 
| 
14.5~ 
| 
SS ; 
WAVE TRAP 


ORCA MFG. CO., INC. 
P-72917-8 BOTTOM FRONT OF CHASSIS 


f 1§0,000% 
‘1 


Sea es oe ee ees 


I | 
306,000n, | 


wy 
lex'C.G. 


ee oe ee 


JUMPER INSTALLED” a 
AFTER CELLS ARE 220,000 
REMOVED. 

SEE TEXT. | 182 LF, 


Figure 6—Resistance Diagram 
Radiotrons in sockets—Tuning condenser in full-mesh—Bias cells and 


Power-supply cable disconnected 


“C” battery removed—Volume setting optional 


Resistance Measurements 


**Before making any resistance measurements, remove 
the four bias cells and connect jumpers on _ bias-cell 
board as shown. Also, remove the “C” battery and con- 
nect the two leads (—74 v. and —3 v.) to chassis ground. 
After measurements are completed, remove jumpers from 
bias-cell board and then carefully insert bias cells. Next, 


insert “C” battery and restore leads to their respective 
positions. 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, terminals, and receiver chassis 
ground, on figure 6, have been carefully selected so as 
to facilitate a rapid continuity check of the circuits. The 


use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Chassis Wiring Diagram, 
figure 2, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within +20%. Variations in excess 
of this limit will usually be indicative of trouble in cir- 
cuit under test. In all cases of measuring the resistance be- 
tween points of the circuit and ground, it will be necessary 
to connect the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connecting a 
d-c voltmeter of indicated polarity across the terminals of 
the device. 
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(j) 


resistor. Remove the plug of the frequency- 
modulator cable from test-oscillator jack. Turn 
test-oscillator modulation switch to “On.” Shift 
the oscillograph “Timing” switch to “Int.” 

Set receiver range selector to its “Short wave” 
position and dial pointer to 20,000 kc. Adjust 
the test oscillator to 20,000 kc. Adjust oscillator 
air trimmer C44 until maximum (peak) ampli- 
tude of output is reached. Two peaks may be 
found. The peak with minimum capacity 
(plunger near out) should be used. Tighten 
lock nut. Adjust antenna air trimmer C3 until 
maximum (peak) amplitude of output is reached 
while slightly rocking the gang tuning condenser 
back and forth through the signal. Two peaks 
may be found with this circuit. The peak with 
maximum capacity (plunger near in) should be 
used. Tighten lock nut. Check the image fre- 
quency by changing the receiver dial setting to 
19,080 ke. The test oscillator signal should be 
faintly received at this position indicating that 
the adjustment of C44 has been correctly made. 
No adjustments should be made while checking 
for this image signal. 
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(k) Place receiver range selector to its “Medium 


wave’ position with the receiver dial pointer set 
to 6,000 kc. Tune the test oscillator to 6,000 ke. 


Radiotron Plate Current Readings 
Measured with Milliammeter Connected at Tube Socket 
Plate Terminals under Conditions Similar to 
Those of Voltage Measurements 
RO@AAIAG—lsteDetiias sss cele ahs custa.s 
RCA-1B4—Osc. 


ma. 
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RCA-1A4—1st I.F. .9 ma. 
GAC Aa) i diel eace cnecsteio Maile cher ase 0.9 ma. 
RCA-1F6 —2nd Det.—A.F.—A.V.C.. 0.25 ma. 
RCA-30 —Driver 
RCA-49 —Output 
RCA-49 —Output 


Adjust the oscillator air trimmer C46 for maxi- 
mum (peak) amplitude of output as shown by 
the waves on the oscillograph screen. Two peaks 
may be found. The peak obtained with mini- 
mum capacity (plunger near out) should be used. 
Tighten lock nut. Adjust antenna air trimmer 
C4 for maximum (peak) output. Tighten lock 


nut. 
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Figure 7—Radiotron Socket Voltages, Coil, and Trimmer Locations 


Measured with all batteries at normal voltage--Tuned to approximately 1,000 kc (“Standard 
broadcast”)—-No signal being received—Volume control optional 


Radiotron Socket Voltages 


CAUTION: Do not attempt to measure voltages on 
control grids of RCA-1C6 or RCA-1A4, with any con- 
ventional voltmeter, due to presence of bias cells. See 
“Caution” under “Service data” for method of measur- 
ing these cells. 

Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circuit 
resistance. 
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The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground on figure 7 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
in +20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. To 
duplicate the conditions under which the voltages were 
measured requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50, and 250 volts. Use the nearest range 
above the voltage to be measured. 


“Wave-Trap’’ Adjustment 


(1) Connect the output of the test oscillator to the 
antenna terminal “Al” through a 200-mmfd. 
(important) capacitor. Place receiver range 
selector in “Standard broadcast” position. Set 
the receiver dial to a position of no extraneous 
signals near 600 kc. Tune the test oscillator to 
460 ke. Adjust the wave-trap magnetite core 
screw to the point which causes minimum ampli- 
tude of output (maximum suppression of signal) 
as shown by the waves on the oscillograph. 


"Standard Broadcast’ Band 


(m) Reduce output of test oscillator to minimum. Set 
receiver dial pointer to 600 kc. Tune the test 
oscillator to 600 ke and increase its output until 
a deflection is noticeable on the oscillograph 
screen. 


Adjust oscillator magnetite core screw L20 (top 
of oscillator coil) so that maximum (peak) ampli- 
tude of output is shown on the oscillograph 
screen. 


(n) 


Set receiver dial pointer to 1,500 ke. Tune test 
oscillator to 1,500 ke. Adjust the oscillator and 
antenna air trimmers C47 and C5 for maximum 
(peak) output. 


(0) 


Set test oscillator to 600 kc and tune receiver to 
pick up this signal near 600 kc. Re-adjust the 
oscillator magnetite core screw L20 for maxi- 
mum (peak) output while rocking the receiver 
gang tuning condenser back and forth through 
this signal. 


(p) 


Repeat adjustments in (0) above to correct for 
any changes in the oscillator tuning caused by 
the adjustment of L20. Tighten lock nuts on 
C47 and C5 after each is adjusted. 


(q) 


Antenna and Ground Terminals 


These receivers are equipped with an antenna- 
ground terminal board having three terminals. These 
terminals are marked “A2,” “Al,” and “G,” the latter 
being the ground terminal and should always be con- 
nected to a good external ground. The transmission 
line leads of the RCA RK-40A antenna system should 
be connected to terminals ““A2” and “Al.” The re- 
ceiver coupling units of the RCA RK-40 and the 
RCA Spider-Web antenna systems should be con- 
nected to terminals “A1” and “G.” Connect a single- 
wire antenna to terminal “Al.” 


Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
methods of connecting a low-impedance pickup, or 
the RCA Victor Models R-93, R-93-2, and R-93-S 
Record Players are shown on the schematic diagram 
(figure 1). 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
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Figure 8—Loudspeakcr Wiring 


light application of acetone using care not to allow 
the acetone to flow down into the air gap. The dust 
cover should be cemented back in place with ambroid 
upon completion of adjustment. 


Power Supply (Models 8BT and 8BK) 


Filament voltage for these receivers is obtained 
from either a 2'-volt Air-cell or a 2-volt storage 
battery. When the Air-cell is used, the 0.36 ohm re- 
sistor R25 must be connected in series with the A- 
battery lead as shown on figure 9. When operating 
on a 2-volt storage battery, this resistor R25 should 
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Figure 9—Battery Cable (8BT and 8BK ) 
(Stock No. 12938) 


be removed. Plugs are provided on the battery cable 
(see figure 9) for plugging in the Air-cell and B bat- 
teries. The A-battery plug should be removed when 
operating on a 2-volt storage battery. The 7!/2-volt 
C battery is located on the top-side of the chassis and 
securely held in place by a metal cover (see figure 3). 
The four bias cells are located underneath the chassis 
(see figures 2 and 6). 


Power Supply (Models 8BT6 and 8BK6) 


The vibrator power unit supplies the necessary 
plate, grid, and cathode voltages for proper operation 
of these receivers. It contains a plug-in type vibrator, 
step-up transformer, and an efficient filter system. 
Rectification of the high voltage is accomplished by 
means of the synchronous vibrator. The complete 
unit is acoustically shielded to prevent noise. The 
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vibrator-power-unit chassis should be insulated from 
the receiver chassis, when removed for service, to 
avoid vibrator buzz. The vibrator unit has been care- 
fully adjusted by means of special equipment to in- 
sure quiet operation over an extensive period of life. 
No adjustments should be attempted on a vibrator 
suspected of being in a defective condition, but a 
renewal installed. The plug-in arrangement affords 
easy removal or replacement. 

A 6-volt storage battery supplies power for the 
vibrator and for the tube filaments. Four connections 
are required to the 6-volt battery. The + 6-volt 


(black) lead and the + 4-volt (blue) lead supply 
filament voltage to the receiver, while the + 4-volt 
(red) lead and — volt (yellow) lead supply voltage 
to the vibrator power unit. The two 4-volt leads 
(blue and red) should make separate connections to 
the same battery strap to avoid against vibrator buzz 
which might otherwise result if these two leads are 
joined together or touch each other. The 7!4-volt 
C battery is located on the top-side of the receiver 
chassis and securely held in place by a metal cover 
(see figure 3). The four bias cells are located under- 
neath the receiver chassis (see figures 2 and 6). 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


RECEIVER ASSEMBLIES 


Board—3-contact antenna and ground ter- 


minal board and bracket assembly..... 
Board—3-contact phonograph terminal 
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Bushing—Variable condenser mounting 
bushing assembly—Package of 3..... 
Cap—Grid contact cap—Package of 5. 
Capacitor—Adjustable trimmer (C3, C4, 
C5, C44, C46, C47) 
Capacitor—5.6 Mmfd. (Cot) z- 
Capacitor—15 Mmfd. (C59)........... 
Capacitor—33 Mmfd. (C52)........... 
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Capacitor—130 Mmfd. (C11, Ci2, C15, 
EN SOS, Dee org NS IE ee 
Capacitor—150 Mmfd. (C1)........... 
Canacitor—330 Mmfd. (C49).......... 
Capacitor—555 Mmfd. (C48).......... 
Capacitor—560 Mmfd. (C6)........... 
Capacitor—1,800 Mmfd. (C45)......... 
Capacitor—2,200 Mmfd. (C42)......... 
Capacitor—.0025 Mfd. (C21, C27, C28) 
Capacitor—.0035 Mfd. (C25).......... 
: Capacitor—.005 Mfd. (C30)........... 
Capacitor—.01 Mfd. (C9, C10, C13, C14, 
CEO 4 FOS OG). aieann eeu sds 
Capacitor—.035 Mfd. (C29)........... 
Capacitor—0.1 Mfd. (C17, C57)....... 
Capacitor—0.25 Mfd. (C8, Sis C39, 
RR NS Sauk ink as San AN nea ad weet Sa x 
Capacitor—Pack, comprising 2 ections 8 
Mid. each. (C43 2 C54) tee su lwels os 
Goil—Chokexcoil (Lai. cieapcsvse eyes or 


Coil—Antenna coil and shield complete 
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Connector—3-contact female connector for 


apeaker. Cable. cos eee poke Wom atenen ac 
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tUiminiPacondenser anise. mies -\ske ws dita are : 

Holder——Bias cell holder. 05 ..65 0.5.0 6 se 

Indicator—S tation _ selector indicator 
POMATEL emma cope ersy 1a eee nia oanom oleate py) 
Lamp—Dial lamp, 2-vole. 600255663 said 2 38 
Mask—Dial light diffuser.............. ae 

Resistor—1,000 ohm—carbon type—!/4 
watt—Package of 5 (R15, R20)...... 1.00 

11305 | Resistor—22,000 ohm—carbon type—l4, 
watt—Package of 5 (R24)........... 1.00 

11364 | Resistor—33,000 ohm—carbon type—l4 
watt—Package of 5 (R22).......... 1.00 

12454 , Resistor—33,000 ohm—insulated type—l/4 
watt—Package of 5 (R14)........... 1.00 

11282 | Resistor—56,000 ohm—carbon type—1/10 
watt—-Package of 5: (R4)i< sic koee-- anh 

5029 | Resistor—56,000 ohm—carbon type—!/4 
watt—Package of 5 (R26).......... 1.00 

5145 | Resistor—100,000 ohm—carbon typne—!/4 
watt—Package of 5 (R16, R18)...... 1.00 

12478 | Resistor—150,000 ohm—carbon type— 
Package of 5,4R23).. 00's ho 

5158 | Resistor—220,000 ohm—carbon type—!4, 
watt—Package of 5 (R17, R19)..... 1.00 

11323 | Resistor—270,000 ohm—carbon type—!/4 
Watt-—backapes ot 1 (RO) s 2. aes ve oe 1.00 

11452 | Resistor—470,000 ohm—carbon type— 
1/10 watt—Package of 5 (R1)....... aD 

3033 | Resistor—1l meg.—carbon type—l/4 watt 


Sei EOD REN gk x ate aw ge eves F446 eee 
Dial—Station selector dial............. 
Drive—Vernier drive complete for variable 


=-—Package; ot 5° (R2,°R6) 20. eis aes 1.00 
Resistor—1 meg.—insulated type—!/, watt 

Package, of fas (RIO) its scan e ss 1.00 
Resistor—-2.2 meg.—carbon type—!/, watt 

== Packaye (O68 (yl IS, RS) waste. «3 1.00 
Shield—Coil shield for Stock No. 12708.. 7 


Shield—Coil shield for Stock No. 12943.. 
Shield—I.F. transformer shield for Stock 
Nom? 94 5randel29 49. veloc anit ias 
Shield—I.F. transformer shield top for 
SLOCKSING wal 2949 em eiie niente s ore Bactodn 
Shield—I.F.. transformer shield top for 
SEOCKPNO SL 945 Reece aioe 
Shield—Front 1A4 Radiotron shield.... 
Shield—1A4, 1B4, 1A6 or 1F6 Radiotron 
SHICld Ba ee is Beene es 
Socket—4-contact 1A4, 1B4 or 30 Radio- 
CLOTMMSOCK Ets nee Mis cia ste Ae cle ee ee 
Socket—5-contact 49 Radiotron socket... 
Socket—6-contact 1A6 or 1F6 Radiotron 
socket 
Socket—Dial lamp socket.............. 
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The prices quoted above are subject to change without notice. 
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First Edition 


REPLACEMENT PARTS—Continued 


DESCRIPTION 


Spring—Retaining spring for core Stock 
Nos, 12800, 12006 and 12664—Pack- 
age of 10 

Switch—Range switch ($1, $2) 

Tone Control—(R21) 

Transformer—Audio 
CU, 2) 

Transformer—First I.F. transformer com- 
plete (L23, L24, C11, C12) 

Transformer — Second I.F. transformer 
complete (L9, L10, C15, C16) 

Transformer—Third I.F. transformer com- 


plete (L11, L12, C18, C19, C20, R4).. 


Trap—Wave trap (L22) 

Volume Control—(R5) 
REPRODUCER ASSEMBLIES 
Console Model 8BK—8BK6 
Cone—Reproducer cone and dust cap 

(L13) 
Plug—3-contact male connector for repro- 
ducer 
Reproducer—Complete 
REPRODUCER ASSEMBLIES 
Table Model 8BT—8BT6 
Cone—Reproducer cone and dust cap 
(L13) 
Plug—3-contact male connector for repro- 
ducer 
Reproducer—Complete 
VIBRATOR ASSEMBLIES 
8BT6—8BK6 
Body—Fuse connector female body— 
Package of 10 
Cable—Power cable (set end) approxi- 
mately 63-in. long complete with one 
5-contact female connector and one 4- 
contact male connector—less power 
switch—used in 8BT6 Model only.... 
Cable—Power cable (set end) approxi- 
mately 44-in. long complete with one 
5-contact female connector and one 4- 
contact male connector—less power 
switch—used in 8BK6 Model only.... 
Cap—Fuse connector male cap—Package 
of 10 
Capacitor—.01 Mfd. (2 used in parallel) 
(G31,-G32) 
Capacitor—.05 Mfd. (C36) 
Capacitor—0.1 Mfd. (C35) 
Capacitor—0.1 Mfd. (C38) 
Capacitor—0.25 Mfd. (C34) 
Capacitor—0.25 Mfd. (C33) 
Capacitor—10 Mfd. (C37) 
Coil—Vibrator choke coil and terminal 
board assembly (L17) 
Coil—Vibrator choke coil (L15) 
Connector—4-contact male connector for 
power Cable yiy-saiwater. toto cronies eee 
Connector—S-contact female connector 
and cover for power cable 
Ferrule—Fuse connector ferrule and bush- 
ing—Package of 10 
Fuse—3-ampere—Package of 5 (Fl).... 
Insulator—Fuse connector body insulator 
—Package of 10 
Reactor—Air core reactor (L14) 
Reactor—Iron core (L18) 
Resistor—4 ohm—flexible type—(R13).. 
Resistor—56 ohm—-carbon type—!/ watt 
—Package of 5 (R11, R12) 
Socket—5-contact vibrator socket 
Spring—Fuse connector spring—Package 
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DESCRIPTION 


Switch—Power switch ($3, $4) 

Transformer—Vibrator transformer (T3) 

Vibrator—Complete (L16) 

Washer—Fuse connector insulating washer 
—Package of 10 


MISCELLANEOUS ASSEMBLIES 


Body—Fuse connector female body— 
—Package of 10 (8BT—8BK) 

Cable—Power cable (set end) approxi- 
mately 60-in. long complete with four 
2-contact male connectors and one 5- 
contact female connector—less powet 
switch (8BT—8BK) 

Cable—Power cable (battery section) com- 
plete with battery connectors and female 
section of 4-contact connector (8BT6— 
8BK6) 

Cap—Fuse connector male cap—Package 
of 10 (8BT—8BK) 

Connector—2-contact and guide pin male 
connector and cover for power cable 
Stock No. 12938 (8BT—8BK) 

Connector—2-contact male connector for 
power cable Stock No. 12938 (8BT— 
8BK) 

Connector—4-volt battery connector for 
Stock No. 12786—Package of 2 (8BT6 
—8BK6) 

Connector—4-contact female connector for 
cable Stock No. 12786 (8BT6—8BK6) 

Connector—S-contact female connector 
and cover for power cable for Stock No. 
12938 (8BT—8BK) 

Connector—6-volt battery connector for 
Stock No. 12786—Package of 2 (8BT6 
—8BK6) 

Crystal—Station selector dial escutcheon 
and crystal 

Ferrule—Fuse connector ferrule and bush- 
ing—Package of 10 (8BT—8BK) 

Fuse—l/, ampere—Package of 5 (F1) 
(8BT—8BK) 

Insulator—Fuse connector body insulator 
—Package of 10 (8BT—8BK) 

Knob—Station selector knob (large)— 
Package of 5 

Knob — Station selector vernier knob 
(small)—Package of 5 

Knob—Volume control, range switch, tone 
ies or power switch knob—Package 
OLD : 

Resistor—0.36 ohm—flexible type—Pack- 
age of 5 (R25) (8BT—8BK) 

Screw—Chassis mounting screw assembly 
for table model only—Package of 4 
(8BT—8BT6) 

Screw—Chassis mounting screw ‘assembly 
for console model only—Package of 4 
(8BK—8BK6) ‘ 

Screw—Cone point set screw for connector 
Stock No. 12788— Package of 10 
(8BT6—8BK6) 

Spring—Fuse connector spring—Package 
of 10 (8BT—8BK) 

Spring—Retaining spring for knob Stock 
No. 11347 and 12700—Package of 5.. 

Spring—Retaining spring for knob Stock 
No. 12699—Package of 10 

Switch—Power switch (S3) (8BT—8BK) 

Washer—Fuse conrlector insulating washer 
—Package of 10 (8BT—8BK) 


The prices quoted above are subject to change without notice. 


RCA VICTOR MODELS 8TQ2, 8TI!, and 8Kit 
Eight-Tube, Three-Band, A-C, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


Mme ANV AVE (CX) ses oc)s ceils ss wen oar 155-320 ke 
praeoium Wave” (A) .......06006- 530-1,500 ke 
memorca wave (CC). tee. eae 5,400-18,000 kc 
Bmeermmeciate Frequency Giass Cel ccv diese ye ries 
RADIOTRON COMPLEMENT 

AO RCALGKT 64045 Radio-Frequency Amplifier 
Pee RNCA-GAS. . ies .'s First Detector—Oscillator 
PINCNCOKT ways eo Ses Intermediate Amplifier 
fee RCA-OHG ....... Second Detector—A.V.C. 
UE eg) MR rea a ee ee er ee 
PowER SuppLy RATINGS 

EI eats aN a Oe « Wave diak Entra dae as 
Mt a hans ak ohh Weis Hie ee we Bs hee DA oa A 8 
Ra ae al an howe wold oa ee ney es oe OR wlll 
Power Output RATING 

SM SCOLL ED Bigot cr id ars. dl 0h de VK Gt 214, watts 
BAMIDNOGN toate nts ss oa ai so oa kOe eS mS 5 watts 


Ce 


RE ey oe care) 105-125 volts, 25-60 cycles, 105 watts 
100-130/140-160/195-250 volts, 40-60 cycles, 100 watts 


ALIGNMENT FREQUENCIES 
BONE ONV AV Gs 1A) Cota on. 8 ace Ae the, © oie een ncatae 
175 ke (osc.), 300 ke (osc., det., ant.) 
PIVEN CNVANE ICTS Na heather) Aten ea la. «8 o!e"0)e! aie 
600 ke (osc.), 1,500 kc (osc., det., ant.) 
“Short Wave” (C) .... 15,000 ke (osc., det., ant.) 


TOT» Sg RE PRARES Shy eine Aenea: ESR yn ee eR a ae 460 ke 
CUR EAZGE SS as soe oe Audio Voltage Amplifier 
(SYP CATON O so icn dtaoan Audio Power Amplifier 
i Pos 59 GN 5, AO meer area Full'Wave Rectifier 
£59 Ves 58 oT ca ee eee Tuning Indicator 

BO er Mazda No. 46, 6.3 volts, 0.25 ampere 


105-125 volts, 50-60 cycles, 100 watts 


LOUDSPEAKER 
Pee Sogo Ean ahd cca ented ahaha inl Electrodynamic 
Voice Coil Impedance ..... 2.25 ohms at 400 cycles 


Mechanical Specifications 


CABINET DIMENSIONS Model 8T2 Model 8T11 Model 8K11 
RMR as gies Say, pou ita a tac Chile wa « d's Zk DEOL MANOA per. sy Ox on Bure DO a BANOS Aas os do e008. 393/, inches 
Bed eR Se iy eine vb steno Solid aees Akane ee © Hee ANC MC SS past charges ces PT ACHES. tals ts «orate vs 26 inches 
hie oil's Se wel sane a ee «Ac DU aailleNnes | es ctotra. es OMe ACHES Yee es soy as 13 inches 
WEIGHTS 

Net ween eee eee e ee eee e een eeennes SAWOOUNCS Kn ne as Bo as AP POUNCE) one detiees oe +h 65 pounds 
VOM oes. ais hata we ae ee ALSpOGNS 4 Sen asa : (2 e140" BOUndE ee eet ne ss 130 pounds 
eaneuineD ASCH INICNSIONS 1 2ne patter RS ey sais aha s Uae Geld OT sia wee 137/g inches x 73/, inches x 21/, inches 
“IRI RENT CR RM OEE WIE ONS Go es A et ae a er ee i eee 73/, inches 
perating= Controls <.... . esyhawece (1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch—Tone 
OP LS Fea] DYER STS Pe oe ine me or, cer ee ce 10°to 1-and 50 to 4 


General Features 


These receivers employ the same type chassis and 
have many distinctive features. Models 8T2 and 
8T11 employ an 8-inch dynamic loudspeaker and 
Model 8K11 employs a 12-inch dynamic loudspeaker. 
The . superheterodyne circuit is used with such 
features of design as all-metal tubes, a radio-frequency 
amplifier stage, “Magic Eye” tuning indicator, im- 
proved antenna wave-trap, aural compensated volume 
control, 3-position tone control with music-voice 


switch, automatic volume control, resistance coupled 
audio system, phonograph terminal board, band se- 
lective illumination of dial scales, and a dust-proof 
loudspeaker. Trimming adjustments are located at 
accessible points. Their number is reduced to the 
least that is consistent with efficient operation. The 
tuning dial ratio of 10 to 1 with a 50 to 1 vernier 
permits ease of tuning, especially in the “Short wave” 


band. 
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Circuit Arrangement 


The conventional Superheterodyne type of circuit, 
consisting of an r-f stage, a combined first-detector— 
oscillator stage, a single i-f stage, a diode-detector 
—automatic-volume-control stage, an audio voltage- 
amplifier stage, an audio power-output stage, and a 
high-voltage rectifier power-supply stage is used. 


Tuned Circuits 

The antenna coil system and the detector coil sys- 
tem each consist of two series-connected primary and 
three series-connected secondary windings to provide 
the three ranges of tuning. The oscillator coil system 
is wound on a single form. A range selector switch 
(S1) is used for connecting the various sections of 
these three coil systems into the circuit to provide 
operation on the band desired. The coils are tuned 
by a variable three-section gang condenser having 
trimmer capacitors in shunt with each section. There 
are additional trimmer capacitors across the section of 
each coil used for the “Medium wave” (A) band as 
well as the “Long wave” (X) band. A series trim- 
mer is also associated with the “Medium wave” (A) 
and “Long wave” (X) band oscillator coils. 

The intermediate-frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Each winding of both i-f transformers (input and 
output) is tuned by an adjustable trimmer. 


Detector and A.V.C. 

The modulated signal as obtained from the output 
of the if stage is detected by an RCA-6H6 twin- 
diode tube (No. 1 diode). The audio frequency se- 
cured by this process is transferred to the a-f system 
for amplification and final reproduction. The d-c 
voltage which results from detection of the signal is 
used for automatic volume control. This voltage, 
which develops across resistor R8, is applied as auto- 
matic control-grid bias to the r-f, first-detector, and 
if tubes through a suitable resistance filter circuit. 
The No. 2 diode of the RCA-6H6 is used to supply 
residual bias for the controlled tubes under conditions 
of little or no signal. This diode, under such con- 
ditions, draws current which flows through resistors 
R10 and R8, thereby maintaining the desired mini- 


SERVICE 


The various diagrams of this booklet contain such 
information as will be needed to locate causes for 
defective operation if such develops. Values of the 
resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 
Identification titles, such as R30, Li, C45, etc., are 
provided for reference between the diagrams and the 
replacement parts list. Locating of the parts in the 
schematic circuit is facilitated by the fact that the 
numerical titles increase from left to right on the dia- 
gram. The coils, reactors, and transformer wind- 
ings are rated in terms of their d-c resistances only. 
Resistance values of less than one ohm are generally 
omitted. 


mum operating bias on such tubes. On application 
of signal energy above a certain level, however, the 
auxiliary bias-diode ceases to draw current and the 
a.v.c diode takes over the biasing function, 


Audio System 

The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio-voltage-amplifier tube. This con- 
trol has a tone compensating filter connected to it 
so that the correct aural balance will be obtained at 
different volume settings. 

Resistance-capacitance coupling is used between 
the first-audio stage and the power-output stage. The 
output of the power amplifier is transformer-coupled 
into the dynamic loudspeaker. High-frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. Speech-music control is 
effected by a resistor connected to the compensated 
volume control circuit. Control of tone is obtained 
by means of the switch (S2). 


“Magic Eye” 

An RCA-6E5 cathode-ray tuning tube is used as a 
means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 
consists of an amplifier section and a cathode-ray sec- 
tion built in the same glass envelope. Correct tuning 
of the receiver to the incoming carrier is evidenced 
by the minimum width of the dark sector of the tun- 
ing tube. 


Rectifier 

The power required for operation of this receiver 
is supplied through transformer T1. This trans- 
former has an efficient electrostatic shield between its 
primary and secondary windings. This shield pre- 
vents interference which is on the power-supply cir- 
cuit from entering the receiver and conversely re- 
duces the tendency of the receiver to re-radiate into 
the power circuit. An RCA-5Z4 furnishes the d-c 
voltages necessary for plate, screen, cathode, and grid 
potentials. The field winding of the loudspeaker is 
used as a reactor in the filter circuit from which it 
simultaneously receives its magnetizing current. 


DATA 


Alignment Procedure 


Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjust- 
ments provided in the i-f system, five in the oscillator 
coil system, three in the detector coil system, and 
three in the antenna coil system. Each of these trim- 
mers has been accurately adjusted during manu- 
facture and should remain properly aligned unless 
affected by abnormal conditions of climate or have 
been altered for service purposes. Incorrect align- 
ment is usually evidenced by loss of sensitivity, im- 
Proper tone quality, and poor selectivity. These in- 
dications will generally be present together. 
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The correct performance of these receivers can 
only be obtained when the alignment is performed 
with adequate and reliable test apparatus and in the 
sequence given. The manufacturer of these instru- 
ments has a complete assortment of such service 
equipment available for sale through its dealers and 
distributors. 


A test oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of the receiver output during the adjust- 
ments is necessary to enable the serviceman to obtain 
an accuracy of alignment which is not possible by 
listening to the signal. The RCA Stock No. 9595 
Full-Range Test Oscillator and the RCA Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 


The following procedure should be adhered to in 
adjusting the various trimmer capacitors. 


1-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by figure 6. Each must be aligned 
to a basic frequency of 460 kc. To do this, attach 
the output indicator across the voice-coil circuit. 
Attach the receiver chassis to a good external ground. 
Connect the output of the test oscillator between 
the control-grid of the RCA-6A8 first-detector tube 
and chassis-ground through a .001 mfd. capacitor. 
Tune the test oscillator to 460 ke. Advance the re- 
ceiver volume control to its full-on position and adjust 
the receiver tuning control to a point where no inter- 
ference is encountered from broadcast stations, or 
short stator of oscillator tuning capacitor C18 to 
chassis eliminating local oscillator signals. Increase 
the output of the test oscillator until a slight indica- 
tion is apparent on the output indicator. Adjust the 
two trimmers, C28 and C27 of the second i-f trans- 
former to produce maximum (peak) indicated re- 
ceiver output. Then, adjust the two trimmers, C26 
and C24, of the first if transformer for maximum 
(peak) receiver output as shown by the indicating 
device. During these adjustments, regulate the test- 
oscillator output so that the receiver output indication 
is always as low as possible. By doing so, broadness 
of tuning, due to a.v.c., action will be avoided. It is 
advisable to repeat the adjustment of all i-f trimmers 
a second time to assure that the inter-action between 
them has not disturbed the original adjustment. 


R-F Trimmer Adjustments 


‘The eleven trimmers associated with the r-f, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by figures 3 and 6. The three trimmers 
which are at all times directly in shunt with the 
variable tuning condensers necessitate that the “Short 
wave’ (C) band be aligned first. The range selector 
switch should, therefore, be turned to its “Short 
wave” position for the first adjustments. Leave the 
output indicator connected to the output system. 
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Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full- 
mesh (maximum capacity) position and adjust the 
dial pointer so that its end points to the horizontal 
graduation (520 kc) at the low-frequency end of the 
“Medium wave” (A) dial scale. 


Wave-Trap Adjustment 


Connect the test oscillator to the antenna and 
ground terminals of the receiver, leaving it tuned to 
460 kc. Adjust the wave-trap trimmer C45 for maxi- 
mum suppression of the 460 kc signal. An increase 
in test-oscillator output may be necessary before the 
point of minimum output (maximum suppression of 
signal) is obtained. 


4 rah fe ig 
WAVETRAP x osc. ™' osc. f" ANT ‘char ~— —- ose 
TRIMMER I75 KC ZOoKc. ISCOOKC. 15,000KC. 15,OOOKC. 
4@0KC. csi cso -} cs cg 
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Figure 3—Radiotron and R-F Trimmer Locations 


“Short Wave'’ Band 


(a) Adjust the test oscillator to 15,000 ke and 
set the receiver tuning control to a dial read- 
ing of 15,000 kc. 


Adjust trimmer C19 on the oscillator section 
of the variable condenser to the point at 
which it produces maximum indicated receiver 
output. Two points may be found, each of 
which produces such a maximum. The one 
of maximum trimmer capacitance is correct 
and should be used. The local (heterodyne) 
oscillator will be 460 ke below the signal fre- 
quency at this adjustment point. 


(b) 


(c) Adjust trimmer C15 of the detector section 
of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 15,000 kc input 
signal, until maximum receiver output results 
from these combined operations. 

(d) With the receiver tuning control set to 15,000 
kc adjust trimmer C8 on the antenna section 
of the variable condenser to the point which 
produces maximum (peak) indicated receiver 
output. 


"Medium Wave" Band 


A ae 


as in (b), (c), and (d); also C20, C49 and 


(e) Change the receiver range selector to its C6 should be corrected at 1,500 kc, as in (f) 
“Medium wave” (A) band position and set to compensate for any changes caused by the 
the receiver tuning control to a dial reading adjustment of the low-frequency oscillator coil 
of 1,500 kc. Tune the test oscillator to 1,500 trimmer C22. 
kc and regulate its output to produce a slight 2 ‘A 
indication on the receiver output indicating Long Wave" Band , 
device. (i) Change receiver band selector to “Long 

(f) Adjust the high-frequency trimmers of the wave” (X) band and set receiver tuning con- 
oscillator, detector, and antenna coils, C20, trol to a dial reading of 300 kc. Tune test 
C49 and C6 respectively, to the points at oscillator to 300 ke and adjust oscillator, de- 
which each produces maximum indicated re- tector, and antenna trimmers C50, C48 and 
ceiver output. C55, respectively, for maximum indicated re- 

(g) Shift the test-oscillator frequency to 600 ke celver output. 
and tune the receiver to pick up this signal, (j) Set receiver to 175 ke and tune test oscillator 
disregarding the dial reading at which it is to 175 ke. Adjust trimmer C51 for maximum 
best received. indicated output, simultaneously rocking tun- 

(h) Adjust the low-frequency trimmer C22 of the ing control of the receiver backward and 
oscillator coil, simultaneously rocking the tun- forward through the signal. 
ing control of the receiver backward and for- (k) The adjustment of C50, C48 and C55 should 


ward through the signal, until maximum in- 
dicated receiver output results from these com- 
bined operations. The adjustment of C19, 


C15 and C8 should be corrected at 15,000 kc 
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now be repeated at 300 ke as described in 
(i) to compensate for any changes caused by 


the adjustment of the low-frequency trimmer 
C51. 
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Figure 4—Resistance Diagram 
Power supply disconnected—Radiotrons in sockets—Tuning condenser in full-mesh 
“Long wave’ position—Volume control maximum—Power switch-Tone in “OFF” position 


Resistance Measurements 


The resistance values shown between Radiotron 


NOT 
BAND SWITCH IN “A” 
POSITION Leda A i 


+ 20%. Variations in excess of this limit will usually 


'-32n —- 
=-266,000n--—— — - 
Vb Oca ta -—- 
(© @© Se-0ET.g 
AN.C.-6H6 


Range selector in 


eae 
< 


socket contacts, grid caps, resistors, and terminals to 
receiver chassis ground or other pertinent point on 
figure 4, permit a rapid continuity check of the cir- 
cuits. The use of this diagram in conjunction with 
the Schematic Circuit Diagram, figure 1, and Wiring 
Diagram, figure 2, will permit the location of cer- 
tain troubles which might otherwise be difficult to 


ascertain. Each value as specified should hold within 


be indicative of trouble in circuit under test. When 
measuring the resistance between points of the circuit 
and ground, it will be necessary to connect the nega- 
tive terminal of the resistance meter to chassis 
ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connect- 
ing a d-c voltmeter of indicated polarity across the 
terminals of the device. 
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a 


Phonograph Terminal Board 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit 


OUT PUT 
TRANSF. 


we 


Radiotron Cathode Current Readings 
Measured with Milliammeter Connected at Tube 
Socket Cathode Terminals under Conditions 
Similar to Those of Voltage Measurements 

(1) RCA-6K7—R-F 
(2) RCA-6A8—Det.-Osc. 


(3) RCA-6K7—I.F. 


Ge SANE IN ea a area oO nee a Det.-A.V.C. 
(5) RCA-6F5—Audio 
Sg a a emer e (6) RCA-6F6—Power 
nie (7) RCA-5Z4—Reet. 
© Acames.co.inc. M-81234-1 (8) RCA-6E5—Eye 


[76365-!| 7.0 | 0.2 | 274] 0.9 | 
763653] 1.8 | 0.1 [434 ]0.16 
iRLes-4] 1.9 [ 0.1 | 376] 0.3 | 


(* Cannot be measured at socket.) 


Typical methods of connecting a low-impedance pick- 


Figure 5—Loudspeaker Wiring up, or the RCA Victor Models R-93, R-93-2, and 
Coil resistances type RL70-1, same as RL63-4 R-93-S Record Players are shown on the Schematic 
Diagram (figure 1). 
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Figure 6—Radiotron Socket Voltages, Coil, and Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Volume control minimum—Power switch—-Tone full clockwise 


Radiotron Socket Voltages 


Note: The asterisk (*) value may vary appreciably. indicative of trouble in the basic circuits. To dupli- 
The voltage values indicated from the Radiotron cate the conditions under which the voltages were 
socket contacts, grid caps, resistors, and terminals measured requires a 1,000 ohm-per-volt d-c meter, 
to receiver chassis ground on figure 6 will assist in having ranges of 10, 50, 250, 500, and 1,000 volte! 


locating cause for faulty operation. Each value as 


specified should hold within ++ 20% when the re- Use the nearest range above the specified measured 


ceiver is normally operative at its rated line voltage. voltage. A-c voltages were measured with a corre- 
Variations in excess of this limit will usually be sponding a-c meter. 
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RED 
SERVICE HINT 
Excessive heating of the 6E5 tube 
e may be due to high cathode current 
RED — in excess of 7 ma. The tube should 
be replaced and the condition of the 
5Z4 rectifier checked, 
RECTIFIER FILAMENT 
5 votTs 
SN-542 
D. C. Resistance Values 
110 volts, 50-60 cycles 110 volts, 25 cycles 
Primary, 5.34 ohms Primary, 7.37 ohms 
Secondary, 330 ohms Secondary, 430 ohms 


Figure 7—Standard Transformer 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 
DESCRIPTION Eee) DESCRIPTION 


RECEIVER ASSEMBLIES | __ | 13094 | Dial—Station selector dial scale ..___. 


Arm—Arm and hub assembly for op- 
erating shutter 5 es) (A. eae 
13098 | Board—Antenna and ground terminal 
board) 4 ee eee eee 25 

12717 | Board—Phonograph terminal board ... ie 


Indicator—Station selector indicator 
POINteh Wht Ske ee ee 
Lamp—Dial lamp—Package of 5 ...... 
Mask—Dial Light Diffuser with colored 
SCTOS is sa an see ee 


Be a logit dae asst te ea ee are ea ; Resistor—Voltage divider resistor—com 
prising one 3,500 ohm and one 13.000 
Se VE OE Wh Ae gene ohm sections—(R21, R22) .......... 

ee ae . Resistor—Voltage divider resistor— com- 
prising one 148 ohm, one 32 ohm and 
one 85 ohm sections— (R19, R20, R24) 


Resistor—56 ohms—Flexible type com- 
plete with contact cap—(R32) ........ 
2 clicic Sea cReNeye2 : Resistor—120 ohms—Carbon type—% 
Dee Shou O55 * watt—(R23)—Package of 5 ......... 


Resistor—18,000 ohms—Carbon type— 

eee . 1/10 watt—(R30, R31)—Package of 5 

Ou ae ; Resistor—33,000 ohms—Carbon type— 

Vetere 1 watt—(R17)—Package of 5 ....... 

Resistor —39,000 ohms—Carbon type—™% 

woraWalyel Ye Tote Laver ssiuiseite: ot ramalietle Parco aee eb on aice mM eteln erate ° watt—(R12)—Package of 5 ak hehe as 
pees oe aere : Resistor—82,000 ohms—Carbon type—%4 

ee CIO. : watt—(R14)—Package of 5 ......... 


Capacitor—18 Mfd—(C40) ........... 
12061 | Coil—Antenna coil—Less 


Screw—No. 8-32 set screw for arm stk 
No. 12706—Package of 10 .......... 
Shield—Antenna or detector coil shield 


The prices quoted above are subject to change without notice. 
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List 
Price 


REPLACEMENT PARTS (Continued) 


Shield—Oscillator coil shield .......... Reproducer—Complete ............... 
Shield—Intermediate frequency trans- Transformer—Output transformer .... 
former sshield\ yen oe ace oe ee (Field and hum coils are not removable) 
12735 | Shield—Dial lamp shield—Package of 5 
12971 | Shutter—Dial scale holder and shutter 
MEMOTNOLY 35. Ate ede. hs heap SO en 

11222 | Socket—Dial lamp socket ............ 
11195 | Socket—5-contact rectifier Radiotron 
BOCKEtie Vee en ees eo it Sa wists 

11198 | Socket—7-contact 6K7—6F5—or 6H6 
(Radiotronmsockets sy -t ov osecns 

11196 | Socket—8 contact 6A8 or 6F6 Radiotron 
BOCKCE wernt reine cree el vies eae eanle 

12966 | Switch—Range switch—(S1) .......... 
11392 | Switch—Tone control and power switch 
atserbly—(S2, S3) >... ve eae e ss 


11388 | Transformer—First intermediate fre- 
quency transformer—(L16, L17, C24, 


Speaker No. 76365-3 


T1844 8 Coil——Kieldscoilit stances ef cieie lew oe alba 
11842 | Coil—Hum neutralizing coil .......... 
11838 | Cone—Reproducer Cone ............. 


5118 | Connector—3 contact male connector for 
TEPLOGUCEN Sheehan ecs eee ee eG 


9635 | Reproducer—Complete ............... 


11839 | Spring — Reproducer center support 
clamping spring—Package of 2 ...... 


11843 | Transformer—Output transformer ...... 


MISCELLANEOUS ASSEMBLIES 
11996 | Bracket—Tuning tube mounting bracket 


2501) hh Re ge AAD 2 aD OR 9 eT mo SAUeIAIOE he Er rile aes ak 
11389 | Transformer—Second intermediate fre- 12666 | Cover—Reproducer cover—(Model 
quency transformer—(L18, L19, C27, Si ee ee 2 ees 


COCR ALCON PERE eit de a aee et So's 
11804 | Transformer—Power transformer—105- 
125 volts—25-50 cycles (T1) ........ 
11805 | Transformer—Power transformer—105- 
130, 140-160, 195-250 volts—40-60 


12698 | Crystal—Station selector escutcheon and 
crystal—(Model 8T2) ............... 
13303 | Crystal—Station selector escutcheon and 
crystal—(Model 8T11 or 8K11) ...... 1.50 


11276 | Escutcheon—Tuning tube escutcheon— 
CUClORMC Ee ot ets side peeie wee » iy A ee IY ye he RE ed ee 40 
11667 | Trap—Wave trap—(L1, C45) ........ : 
13275 | Escutcheon—Tuning tube  escutcheon 
13144 Volume control—(R11) ee re ee ee (Model 8T11 or 8K11) el ee ee 25 


REPRODUCER ASSEMBLIES 
Speaker No. RL63-4 or RL70-1 
11232 | Board—Terminal board with two lead 


11347 | Knob—Range switch, tone control or 
volume control knob—Package of 5 
CModeliZ8 2) merce arnaa te ecre eins ak 


MAREN Es tate st wie hinges neh ete Le 18 11610 | Knob—Station selector knob—includes 

ae one large and one small knob—Package 
Se argc tansanee Abaca ORT of 5—(Model 8T2) 0... 1.00 

8060 | Bracket—Output t f ti Knob—Large station selector knob— 
eee me ott eae are a Model 8T11 only—Package of 5 ....| 75 

11257 | Clamp—Cone center suspension clamp- Knob—Large station selector knob— 
ing nut and screw assembly—Package Model 8K11 only—Package of 5 .... 80 


OEMS RA ety Ce REO RMNt S A ar orhdS cokadik ces 25 
11254 | Coil—Field coil—(L22) .............. 2.00 
11233 | Coil—Neutralizing coil (L20) 
11235 | Cone—Reproducer cone—(L21) — 
(Speaker No. RL63-4)—Models 8T2 
7a 42 BS Ut Ca eee i SRS dora Cae bea Ee 1.00 
11258 | Cone—Reproducer cone— (L21) — 

(Speaker No. RL70-1)—Model 8K11 1.00 
5119 | Connector—3-contact female connector 


Knob—Small (Vernier) Station selector 
knob—Mcdel 8T11 only—Package of 5 80 
Knob—Small (Vernier) Station selector 
knob—Model 8K11 only—Package of 5 75 


Knob—Tone control, volume control or 
range switch knob—Model 8T11 only— 
Packa@ee Ob 54 ce peice tte es ee 80 


Knob—Tone control, volume control or 
range switch knob—Model 8K11 only— 


for reproducer cables eis. s ge ocz,s: 25 Packaresol) S.dhow tind koe: 80 
el coracrcdieornedee aaten ce. |>23 pero © haamieampunting 1 Siena ate 


embly for console model only—Package 
OLEACEAE cee eee etek as Rea eee ears .28 


Screw—Chassis mounting screw as- 
sembly for table model only—Package 
Ko4 FEL. Brea OR TOR rw Ae tne AS ea oe ta ah Al? 


Spring—Retaining spring for large knob 
in Stk. No. 11610, 13304 and 13395— 
Package Lots lO is secre teiawn ani: 50 

Spring—Retaining spring for knob Stk. 
No. 11347, 13278, 13305, 13306, 13396 
and small knob in Stk. No. 11610— 

Package yore) mene. osu Ses 


9618 | Reproducer—Complete (Speaker No. 
RL63-4)—Models 8T2 or 8T11 
9619 | Reproducer—Complete (Speaker No. 

RL70-1)—Model 8K11 .............. 6.05 
11253 | Transformer—Output transformer—(T2) 
11886 | Washer—Spring washer used to hold 
field coil securely—Package of 5 .... 


Speaker No. 76365-1 


Cone—Reproducer cone .............. 


Connector—3-contact male connector for 
TEPIOGUCER) Ska shee ee ee 


The prices quoted above are subject to change without notice. 
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SUPPLEMENT TO 


RCA VICTOR MODELS 5T, 8T2, AND 8U 


On Model ST, two different speakers sre used which are readily identi- 
fied by the following numbers stemped on them: (1) RL-63C1 and (2) 
72203-5. Replacement parts for No. RL-63C1 are listed in the Service Data 
for Mocel 5T while the replacement perts for No. 72203-5 are listed below: 


Stock No. Description 

9579 Coil - Field coil 

9533 Cone - reproducer cone mounted and centered in housing 
5118 Connector - S-contect male connector for reproducer 
9578 Reproducer complete 

4818 Trensformer - Output trensformer 


Model 8T2 (Speaker No. RL-63E2) 

On Model 8T2, four different speakers are used which are reedily iden- 
tified by the following numbers stemped on them: (1) RL-63-4, (2) 76365-1, 
(3) 76365-3, and (4) RL-63E2. Replacement parts for Nos. RL-63-4, 76365-1, 
and 76365-3 are listed in the Service Data for Model 8T2, while the replece- 
ment parts for No. RL-63E2. are listed below: 


Stock No. Description 
12641 Board =- Reproducer terminal board 
12640 Bracket - Output transformer mounting bracket 
11254 Coil - Field coil 
11233 Coil - Hum neutralizing coil 
12642 Cone - Reproducer cone and dust cap 
5118 Connector - 3-contact male connector for reproducer 
9773 Reproducer complete 
11253 Transformer - Cutput transformer 
11886 Washer - Spring washer to hold field coil securely 


On Model 8U, two different motors are used which are reedily identi- 
fied by the following numbers stamped on the motor nemeplate: (1) 
72444-1 and (2) 56992-1. No. 72444-1 is an induction motor with a ZOV— 
ernor-type speed regulator while No. 56992-1 is a synchronous motor. Re- 
placement parts for No. 72444-1 sre listed in the Service Data for Model 
8U while the replacement parts for No. 56992-1 are listed below: 


Stock No. Description 
8989 — Motor complete, 105-125 volts, 60 cycles . 
8993 Rotor and shaft for Stock No. 8989 
3398 Spring - Motor mounting spring assembly 
3817 Stud - Motor mounting stud 
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RCA VICTOR MODELS 8U and 8U2 
Eight-Tube, Three-Band, A-C, Radio—Phonographs 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
(OMNES gS @,.@ CR Para 155-320 kc Sianee WaAvcr A iin vere intial een eee ik alin 
175 ke (osc.), 300 ke (osc., det., ant.) 
meeeciuia Wave (A) 2.00.62... 05: 530-1,500 ke Mi ectanie Wave ADE cult on eh Mee yah fore craks 
600 ke (osc.), 1,500 ke (osc., det., ant.) 
pamcrt Wave (C) 2... ila os 5,400-18,000 kc “Short Wave” (C) .... 15,000 kc (osc., det., ant.) 
RE eal CLC asa) rae ieee arc Saath a 2 pdt vehe® v dinds ical Sv eee W soe win wing a oa oes dics 460 kc 
RADIOTRON COMPLEMENT 
Pee RCA-ORT ocr. Radio-Frequency Amplifier PS) eA Obs ees ks Audio Voltage Amplifier 
Pee OAOAS 2. 3.2%. First Detector—Oscillator COVE TEeHOl Gs oe eras Audio Power Amplifier 
Os @ Intermediate Amplifier So IN Ne Ei eee wo Full-Wave Rectifier 
(4),2RCA-GH6 ....... Second Detector—A.V.C. Pe RRO hie has ey aera Tuning Indicator 
ER a Oe gs Nee eR Mere Efe a kel Swabia « Mazda No. 46, 6.3 volts, 0.25 ampere 
POWER SUPPLY RATING 
I Or As eg ea TE hie a aida dc ha olds dnc AAA cum ype o-ele"s 105-125 volts, 50-60 cycles, 135 watts 
SR Cat eet ee Ba te Se Gc RR oth ee 105-125 volts, 25 cycles, 140 watts 
EN er sed et CO igs Rp Yh RUNG 100-130/140-160/195-250 volts, 50-60 cycles, 135 watts 
Power Output RatTING LouDSPEAKER 
mmeneaetody Wen te oe 21/4, watts 5 ee) ene eee ee Electrodynamic 
oR ee yg 5 watts Voice Coil Impedance ..... 2.25 ohms at 400 cycles 
PHONOGRAPH 
“0S SS en Manual foie ys a0 <a Low-impedance Magnetic 
Turntable Speed (adjustable) ........... 78 r.p.m. Pickup Impedance |....5.. 81/4, ohms at 1,000 cycles 
Mechanical Specifications 
RC TENET SRS URE Sa ere ge arene ct ost Se ge are ee ee 435/g inches 
Ee ei ried dale om AG te eR es ye ol a ad's Me oot sb bag oe esee ees 2414, inches 
OT Ne URN es oT a fee Reda Da i rao 7 ORG a 143/, inches 
range ane eee are Mee aN R i re). BP ee Gs Lava we had ees 98 pounds 
ten Noy sc pe eee eee ee es OE dd eee ee ek 150 pounds 
Meta yO eS) in en cits). te Arar ee iage sone ASS ona eR bee as 137, inches x 73/, inches x 214 inches 
Seem HoSciSarAeiuht ape ame eres sree ade UA Lee Doe Seat e eas 73/4 inches 
Operating Controls: 
Rai 8S thie Shon, eee ae (1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch—Tone 
Pnpnostaphan ia? lament et SO (5) Radio—Record Transfer Switch, (6) Motor Switch 
uarreeearorives KOtionl |. sare eie ary ie ee ts So a Salento ce ees 10 to 1 and 50 to l 
General Features 
_ This Radio-Phonograph Combination consists of an band indicator dial, and a dust-proof electrodynamic 
eight-tube radio receiver and a manually-operated loudspeaker. A record storage compartment is lo- 


Phonograph combined in one cabinet. The super- 
heterodyne circuit is used with such features of de- 
sign as improved antenna wave-trap, an r-f amplifier 


cated in the lower front of the cabinet. Trimming 
adjustments are located at accessible points. Their 


1 i istent with 
stage, all-metal tubes, aurally-compensated volume number is reduced to the least that is consistent w 
control, 3-position tone control with music-speech efficient operation. The tuning dial ratio of 10 to 1 
switch, automatic volume control, resistance-coupled with a 50 to 1 vernier permits ease of tuning, especi- 
audio system, tuning tube “Magic Eye,” edge-lighted ally in the “Short wave” band. 
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Circuit Arrangement 


The conventional superheterodyne type of circuit, 
consisting of an r-f stage, a combined first-detector— 
oscillator stage, a single i-f stage, a diode-detector 
—automatic-volume-control stage, an audio voltage- 
amplifier stage, an audio power-output stage, a high- 
voltage rectifier power-supply stage, and a tuning in- 
dicator “Magic Eye” stage, is used. 


Tuned Circuits 


The antenna coil system and the detector coil sys- 
tem each consist of two series-connected primary and 
three series-connected secondary windings to provide 
the three ranges of tuning. The oscillator coil system 
is wound on a single form. A range selector switch 
(S1) is used for connecting the various sections of 
these three coil systems into the circuit to provide 
operation on the band desired. The coils are tuned 
by a variable three-section gang condenser having 
trimmer capacitors in shunt with each section. There 
are additional trimmer capacitors across the section of 
each coil used for the “Medium wave” (A) band as 
well as the “Long wave” (X) band. A series trim- 
mer is also associated with the “Medium wave” (A) 
and “Long wave” (X) band oscillator coils. 

The intermediate-frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Each winding of both if transformers (input and 
output) is tuned by an adjustable trimmer. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the i-f stage is detected by an RCA-6H6 twin- 
diode tube (No. 1 diode). The audio frequency se- 
cured by this process is transferred to the a-f system 
for amplification and final reproduction. The d-c 
voltage which results from detection of the signal is 
used for automatic volume control. This voltage, 
which develops across resistor R8, is applied as auto- 
matic control-grid bias to the r-f, first-detector, and 
if tubes through a suitable resistance filter circuit. 
The No. 2 diode of the RCA-6H6 is used to supply 
residual bias for the controlled tubes under conditions 
of little or no signal. This diode, under such con- 
ditions, draws current which flows through resistors 
R10 and R8, thereby maintaining the desired mini- 
mum operating bias on such tubes. On application 
of signal energy above a certain level, however, the 
auxiliary bias-diode ceases to draw current and the 
a.v.c diode takes over the biasing function. 


Audio System 


The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio-voltage-amplifier tube. This con- 
trol has a tone compensating filter connected to it 
so that the correct aural balance will be obtained at 
different volume settings. 

Resistance-capacitance coupling is used between 
the first-audio stage and the power-output stage. The 
output of the power amplifier is transformer-coupled 
into the dynamic loudspeaker. High-frequency tone 
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control is effected by a capacitor across the plate cir- 
cuit of the output tube. Speech-music control is 
effected by a resistor connected to the compensated 
volume control circuit. Control of tone is obtained 
by means of the switch (S2). 


Phonograph Circuit 


The electrical impulses generated in the pickup L24 
are boosted in the step-up transformer T3, after which 
they are applied to the grid of the RCA-6F5 audio 
amplifier stage through the compensated phonograph 
volume control R27. This phonograph volume con- 
trol also incorporates switches for transferring from 
radio to record reproduction. In the radio position, 
arm “X” of the phonograph volume control contacts 
lug “Y” which completes the audio circuit from the 
radio volume control R11 to the grid of the RCA-6F5 
audio amplifier; also, switch S5 closes which com- 
pletes the cathode circuit of the RCA-6K7 i-f ampli- 
fier stage. In the phonograph position, switch S5 
opens and arm “X” of the phonograph volume con- 
trol disconnects from lug “Y” and moves onto the 
phonograph volume control resistance as shown by 
figure 2. 

‘Magic Eye" 

An RCA-6E5 cathode-ray tuning tube is used as a 
means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 
consists of an amplifier section and a cathode-ray sec- 
tion built in the same glass envelope. Correct tuning 
of the receiver to the incoming carrier is evidenced 


by the minimum width of the dark sector of the tun- 
ing tube. 


Rectifier 


The power required for operation of this receiver 
is supplied through transformer Tl. This trans- 
former has an efficient electrostatic shield between its 
primary and secondary windings. This shield pre- 
vents interference which is on the power-supply cir- 
cuit from entering the receiver and conversely re- 
duces the tendency of the receiver to re-radiate into 
the power circuit. An RCA-5Z4 furnishes the d-c 
voltages necessary for plate, screen, cathode, and grid 
potentials. The field winding of the loudspeaker is 
used as a reactor in the filter circuit from which it 
simultaneously receives its magnetizing current. 


Phonograph Mechanism 


An improved manually-operated phonograph mech- 
anism is used in this model. The 12-inch turntable 
will accommodate either the 10-inch or the 12-inch 
phonograph records. The turntable rotates at a speed 
of 78 r.p.m. A speed regulator is provided for accu- 
rate adjustment of this speed. Jt is important that 
a machine of any particular rating be operated at 
the frequency and voltage for which it is rated. At- 
tempts to operate at ratings other than specified for 
the particular instrument may result in damage to 
both the phonograph motor and the radio receiver. 
An automatic switch is provided to turn “off” the 
phonograph motor at the completion of record play 
when the eccentric-type inside groove record is used. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to locate causes for 
defective operation if such develops. Values of the 
resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 
Identification titles, such as R30, Li, C45, etc., are 
provided for reference between the diagrams and the 
replacement parts list. Locating of the parts in the 
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Figure 1—Radiotron, Coil, and Trimmer Locations 


schematic circuit is facilitated by the fact that the 
numerical titles increase from left to right on the dia- 
gram. The coils, reactors, and transformer wind- 
ings are rated in terms of their d-c resistances only. 
Resistance values of less than one ohm are generally 
omitted. 


Alignment Procedure 


Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjust- 
ments provided in the i-f system, five in the oscillator 
coil system, three in the detector coil system, and 
three in the antenna coil system. Each of these trim- 
mers has been accurately adjusted during manu- 
facture and should remain properly aligned unless 
affected by abnormal conditions of climate or have 
been altered for service purposes. Incorrect align- 
ment is usually evidenced by loss of sensitivity, im- 
proper tone quality, and poor selectivity. These in- 
dications will generally be present together. 

The correct performance of this receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus and in the se- 
quence given. The manufacturer of this instrument 
has a complete assortment of such service equipment 
available for sale through its dealers and distributors. 

Two methods of alignment are applicable. One 
method requires the cathode-ray oscillograph, while 
the other requires a voltmeter or glow-type indicator. 
The oscillographic method is advantageous in that 
the indication is in the form of a wave-image which 
represents the resonance characteristic of the tuned 
circuits. Alignment by this method should be per- 
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formed with equipment such as an RCA Stock No. 
9545 Cathode-Ray Oscillograph and an RCA Stock 
No. 9558 Frequency Modulator. For the output in- 
dicator method, an instrument such as an RCA Stock 
No. 4317 should be used. Either of the above 
methods requires a reliable test oscillator for the 
source of alignment frequencies such as the RCA 
Stock No. 9595 Test Oscillator. Cathode-ray align- 
ment is similar to the output indicator alignment out- 


lined below, except as follows: The frequency modu- 


lator should be used to sweep the test oscillator sig- 
nal when aligning the if amplifier and the low-fre- 
quency oscillator series trimmers. It will only be 
necessary to first adjust the trimmers to peak response, 
as outlined below, without the frequency modulator 
connected. Then, interconnect the test oscillator with 
the frequency modulator and re-tune the test oscil- 
lator (increase frequency) until the forward and re- 
verse curves coincide at their highest points. Next, 
adjust the trimmers until the curves coincide through- 
out their length and have maximum amplitude. The 
proper place for connection of the oscillograph input 
to the receiver is indicated on the Chassis Wiring 
Diagram (figure 3). The high-frequency trimmers 
on all three bands should be adjusted for maximum 
(peak) amplitude of the images. 


1-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by figure 5. Each must be aligned 
to a basic frequency of 460 ke. To do this, attach 
the output indicator across the voice-coil circuit. 
Attach the receiver chassis to a good external ground. 
Connect the output of the test oscillator between 
the control-grid of the RCA-6A8 first-detector tube 
and chassis-ground through a .001 mfd. capacitor. 
Tune the test oscillator to 460 ke. Advance the re- 
ceiver volume control to its full-on position and adjust 
the receiver tuning control to a point where no inter- 
ference is encountered from broadcast stations, or 
short stator of oscillator tuning capacitor C18 to 
chassis eliminating local oscillator signals. Increase 
the output of the test oscillator until a slight indica- 
tion is apparent on the output indicator. Adjust the 
two trimmers, C28 and C27 of the second i-f trans- 
former to produce maximum (peak) indicated re- 
ceiver output. Then, adjust the two trimmers, C26 
and C24, of the first i-f transformer for maximum 
(peak) receiver output as shown by the indicating 
device. During these adjustments, regulate the test- 
oscillator output so that the receiver output indication 
is always as low as possible. By doing so, broadness 
of tuning, due to a.v.c., action will be avoided. It is 
advisable to repeat the adjustment of all i-f trimmers 
a second time to assure that the inter-action between 
them has not disturbed the original adjustment. 


R-F Trimmer Adjustments 


The eleven trimmers associated with the r-f, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by figures 1 and 5. The three trimmers 
which are at all times directly in shunt with the 
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variable tuning condensers necessitate that the “Short 
wave” (C) band be aligned first. The range selector 
switch should, therefore, be turned to its “Short 
wave” position for the first adjustments. Leave the 
output indicator connected to the output system. 

Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full- 
mesh (maximum capacity) position and adjust the 
dial pointer so that its end points to the horizontal 
graduation (520 kc) at the low-frequency end of the 
“Medium wave” (A) dial scale. 


Wave-Trap Adjustment 


Connect the test oscillator to the antenna and 
ground terminals of the receiver, leaving it tuned to 
460 kc. Adjust the wave-trap trimmer C45 for maxi- 
mum suppression of the 460 kc signal. An increase 
in test-oscillator output may be necessary before the 
point of minimum output (maximum suppression of 
signal) is obtained. 


Short Wave" Band 


(a) Adjust the test oscillator to 15,000 ke and 
set the receiver tuning control to a dial read- 
ing of 15,000 kc. 


(b) Adjust trimmer C19 on the oscillator section 
of the variable condenser to the point at 
which it produces maximum indicated receiver 
output. Two points may be found, each of 
which produces such a maximum. The one 
of maximum trimmer capacitance is correct 
and should be used. The local (heterodyne) 
oscillator will be 460 ke below the signal fre- 
quency at this adjustment point. 


(c) Adjust trimmer C15 of the detector section 
of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 15,000 ke input 
signal, until maximum receiver output results 
from these combined operations. 

(d) With the receiver tuning control set to 15,000 
ke adjust trimmer C8 on the antenna section 
of the variable condenser to the point which 
produces maximum (peak) indicated receiver 
output. 


‘Medium Wave" Band 


(e) Change the receiver range selector to its 
‘Medium wave” (A) band position and set 
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Figure 4—Resistance Diagram 
Power supply disconnected—Radiotrons in sockets—Tuning condenser in fullemesh—Range selector in 
“Long wave” position—Volume control maxim um—Power switch-Tone in “OFF” position— 
Radio—Record switch to “Radio” 


Resistance Measurements 


The resistance values shown between Radiotron 
socket contacts, grid caps, resistors, and terminals to 
receiver chassis ground or other pertinent point on 
figure 4, permit a rapid continuity check of the cir- 
cuits. The use of this diagram in conjunction with 
the Schematic Circuit Diagram, figure 2, and Wiring 
Diagram, figure 3, will permit the location of cer- 
tain troubles which might otherwise be difficult to 
ascertain. Each value as specified should hold within 


+ 20%. Variations in excess of this limit will usually 
be indicative of trouble in circuit under test. ‘When 
measuring the resistance between points of the circuit 
and ground, it will be necessary to connect the nega- 
tive terminal of the resistance meter to chassis 
ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connect- 
ing a d-c voltmeter of indicated polarity across the 
terminals of the device. 
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the receiver tuning control to a dial reading 
of 1,500 kc. Tune the test oscillator to 1,500 
ke and regulate its output to produce a slight 
indication on the receiver output indicating 
device. 

Adjust the high-frequency trimmers of the 
oscillator, detector, and antenna coils, C20, 
C49, and C6 respectively, to the points at 
which each produces maximum indicated re- 
ceiver output. 

Shift the test-oscillator frequency to 600 kc 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 
best received. 

Adjust the low-frequency trimmer C22 of the 
oscillator coil, simultaneously rocking the tun- 
ing control of the receiver backward and for- 
ward through the signal, until maximum in- 
dicated receiver output results from these com- 
bined operations. The adjustment of C19, 
C15, and C8 should be corrected at 15,000 kc 
as in (b), (c), and (d); also C20, C49, and 
C6 should be corrected at 1,500 ke, as in (f) 


(f) 


(g) 


(h) 


TRIMMER 
CAP. 


300 \ ANT. 
C55 


to compensate for any changes caused by the 
adjustment of the low-frequency oscillator coil 
trimmer C22. 


Radiotron Cathode Current Readings 
Measured with Milliammeter Connected at Tube 
Socket Cathode Terminals under Conditions 
Similar to Those of Voltage Measurements 


(Py RRA HOI — AaB cc rss sass 1275,ma 

(2) RCA-6A8—Det.-Osc. ......... 13.8 ma. 
Car GAO date eds wi aces os 9.0 ma. 

(4) RCA-6H6—2nd_ Det.-A.V.C. — 

(5) RCA-6F5—Audio ............ 0.25 ma. 
(6) RCA-6F6—Power ............ 40.0 ma. 
CTU CH SLA ROC ie oss 90.0 ma.* 
(8) RCA-GES—Byeo aoc. dines 3.0 ma. 


(* Cannot be measured at socket.) 


“Long Wave" Band 


(i) Change receiver band selector to “Long 
wave” (X) band and set receiver tuning con- 
trol to a dial reading of 300 kc. Tune test 
oscillator to 300 ke and adjust oscillator, de- 
tector, and antenna trimmers C50, C48, and 
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Figure 5—Radiotron Socket Voltages, Coil, and Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Volume control minimum—Power switch-Tone full clockwise—Radio—Record switch to “Radio” 


Radiotron Socket Voltages 


indicative of trouble in the basic circuits. 
cate the conditions under which the voltages were 
measured requires a 1,000 ohm-per-volt d-c meter, 
having ranges of 10, 50, 250, 500, and 1,000 volts. 
Use the nearest range above the specified measured 


Note: The asterisk (*) value may vary appreciably. 

The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground on figure 5 will assist in 
locating cause for faulty operation. Each value as 
specified should hold within + 20% when the re- 
ceiver is normally operative at its rated line voltage. 
Variations in excess of this limit will usually be 
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To dupli- 


voltage. A-c voltages were measured with a corre- 
sponding a-c meter. 
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C55, respectively, for maximum indicated re- 
ceiver output. 

(j) Set receiver to 175 ke and tune test oscillator 
to 175 ke. Adjust trimmer C51 for maximum 
indicated output, simultaneously rocking tun- 
ing control of the receiver backward and 
forward through the signal. 

(k) The adjustment of C50, C48, and C55 should 
now be repeated at 300 ke as described in 
(i) to compensate for any changes caused by 
the adjustment of the low-frequency trimmer 
G51; 


Phonograph Mechanism 


The phonograph motor is of the governor induc- 
tion type and designed to be simple and foolproof. 
Under normal operating conditions, service difficulties 
should be negligible. Occasionally, however, certain 
adjustments may be required. These adjustments are 
illustrated and explained in figure 8. Application of 
oil to the felt pad which rubs against the governor 
disc will insure smooth operation. 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to 


KEEP FILLED WITH 
LIGHT OIL TO INSURE 
SMOOTH OPERATION 


maintain proper adjustment and to provide a limiting 
effect on the movement of the armature. The fre- 
quency response is substantially uniform over a wide 
range. Service operations which may be necessary on 
the pickup are as follows: 


Centering Armature 


Refer to figure 7 showing the pickup inner struc- 
ture. The armature is shown in its proper relation to 


> vISCOLOID 
DAMPING BLOCK 


\ ratte ee 
SOLDER~ CENTERING SPRING -— NEEDLE SCREW 


Figure 7—Details of Pickup 


the magnet pole pieces, i. e., exactly centered. When- 
ever this centering adjustment has been disturbed, the 
screws A, B, and C should be loosened and the arm- 
ature clamp adjusted to the point where the vertical 
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Figure 8—Motor Details 


axis of the armature is at right angles to the horizontal 
axis of the pole pieces, and centered between them. 
This centering operation may be facilitated by insert- 
ing a small rod or nail into the armature needle hole, 
using it as a lever to test the angular movement of 
the armature. The limitations of the movement in 
each direction will be caused by the armature striking 
the pole pieces. The proper adjustment is obtained 
when there is equal angular displacement of the 
armature and adjustment rod or nail to each side of 
the vertical axis of the magnet and coil assembly. The 
screws A and B should then be secured, observing 
care not to disturb the adjustment of the armature 
clamp. Then place the pickup in a vise and secure 
the centering spring-clamp by means of the screw C, 
allowing the centering spring to remain in the posi- 
tion at which the armature is exactly centered be- 
tween the pole pieces. With a little practice, the 
correct adjustment of the armature may be readily 
obtained. The air gap between the pole pieces and 
the armature should be kept free from dust, filings, 
and other such foreign materials which would ob- 
struct the movement of the pickup armature. 


Damping Block 


The viscoloid block which is attached to the back 
end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
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Figure 9—Special Soldering-Iron Tip 


cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position as it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the di- 
ameter of the armature in order to permit a snug fit. 
With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature (vis- 
coloid side) so that the viscoloid block will fuse at 
the point of contact and become rigidly attached to 
the armature. A special-tip soldering iron constructed 
as shown in figure 9 will be found very useful in 
performing this operation. The iron should be applied 
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only long enough to slightly melt the block and cause 
a small bulge on both sides. 


Replacing Coil 

Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut-a-way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to re-adjust the armature as previously explained 
after re-assembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 
the pickup. This same type of solder should be used 
when necessary for soldering the centering spring to 
the armature. 


Magnetizing 

Loss of magnetization will not usually occur when 
the pickup has received normal care because the mag- 
net and pole pieces are one unit and the magnetic 
circuit remains practically closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a-c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will 
be necessary to re-magnetize the entire structure. To 
do this, it will be necessary to first remove the pickup 
mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetizer and charg- 
ing the magnet in accordance with the instructions 
accompanying the magnetizer. It is preferable to 
check the polarity of the pickup magnet and to re- 
magnetize it so that the same polarity is maintained. 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
light application of acetone, using care not to allow 
the acetone to flow down into the air gap. The dust 
cover should be cemented back in place with ambroid 
upon completion of adjustment. 


Universal Transformer 


The transformer used on some models of this re- 
ceiver is adaptable to several ranges of voltage as 
given under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by figure 11. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age being used. Note that a 110-volt tap is brought 
out separately for supplying a phonograph motor. 
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Figure 10—Loudspeaker Wiring 


RECEIVER ASSEMBLIES 
Arm—Arm and hub assembly for op- 


SrRtie  MHGUER he ais nn eanen a $0.22 12712 
Board—Antenna and ground terminal 

Rempel igh ott eins on adaea ye 25 5226 
Bushing—Variable tuning condenser 12718 

mounting bushing assembly—Package 

Fe es et ee es Soap 43 | 11393 
Cable—Radiotron tuning tube cable com- 

plete with socket ...........-..55+55 1.26 
Cable—2-conductor shielded volume con- 11329 

trol cable—complete with 4-contact fe- 

male <CONnneCtor. (a..6e a ctackn wicks acer .92 
Cap—Contact cap—Package of 5...... 15 | 12075 
Capacitor—Adjustable trimmer (C22)... 48 
Capacitor—Adjustable trimmer (C50) .. 48 | 12071 
Capacitor—Adjustable trimmer (C45).. 48 
Capacitor—Adjustable trimmer (C51).. 12070 
Capacitor—5.6 Mmfd.—(C13) .........- 
Capacitor—120 Mmfd—(C17) ........ 5033 
Capacitor—175 Mmfd.—C29) .........- 
Capacitor—180 Mmfd.—(C35, C47) .... 11322 
Capacitor—400 Mmfd.—(C9, C16) ...... 
Capacitor—3,600 Mmfd.—(C10) ........ 11365 
Capacitor—.005 Mfd.—(C12, C33, C52, 

COST) ce ans «Pca Kaus uee 3118 
Capacitor—.017 Mfd.—(C38) ........-. 
Capacitor—.01 Mfd.—(C32) ........... 11453 
Capacitor—.01 Mfd.—(C36) ..........- 
Capacitor—0.1 Mfd.—(C21) ........... 11452 
Capacitor—0.1 Mfd—(C31) .......... 
Capacitor—0.1 Mfd.—(C42) ........... 11397 
Capacitor—0.25 Mfd—(C25) ......... 
Capacitor—.05 Mfd.—(C30) ........... 12013 


Capacitor—10 Mfd.—(C39) 
Capacitor—10 Mfd.—(C2) 
Capacitor—18 Mfd.—(C40) 
Coil—Antenna coil—Less shield—(L2, 
L3, L4, L5, L23, C6, C55) 
Coil—Detector coil—Less shield—(L6, 
L7, L8, L9, L15, C48, C49) 
Coil—Oscillator coil—Less shield—(L10, 
L11,. 112... L133.) L464, C20) 
Condenser—Three-gang variable tuning 
condenser—(C7, C8, C14, C15, C18, 
C19) 
Connector—4-contact female connector 
for volume control cable 
Connector—2-contact female connector 
for motor cable 
Dial—Station selector dial scale 


ate 4669 


PC eCRCR CD Md Vira ee CL a tag CSIC CST ot ats 


A eiertel ver'e%e 


Foot—Chassis foot assembly—Package 


YELLOW 
BROWN 


BLACK- BROWN 


Primary resistance—10.5 ohms total 
Secondary resistance—265 ohms total 


Figure 11—Universal Transformer 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


CLR oe ae oe eo cae 
Indicator—Station selector indicator 

pic) yh) gece arte eee, ae ae ore aa i22 
Lamp—Dial lamp—Package of 5 ...... .70 


Mask—Dial Light Diffuser with colored 
screen 
Resistor—Voltage divider resistor—com- 
prising one 3,500 ohm and one 13,000 
ohm sections—(R21, R22) 
Resistor—Voltage divider resistor— com- 
prising one 148 ohm, one 32 ohm and 
one 85 ohm sections—(R19, R20, R24) Ye 
Resistor—56 ohms—Flexible type com- 
plete with contact cap—(R32) 
Resistor—120 ohms—Carbon 
watt—(R23)—Package of 5 ......... 
Resistor—18,000 ohms—Carbon type— 
1/10 watt—(R30, R31)—Package of 5 75 
Resistor—33,000 ohms—Carbon type— 


type—% 


1 watt—(R17)—Package of 5....... 1.10 
Resistor—39,000 ohms—Carbon type—™%4 

watt—(R12)—Package of 5 ........ 1.00 
Resistor—82,000 ohms—Carbon type—™% 

watt—(R14)—Package of 5 ......... 1.00 
Resistor—100,000 ohms—Carbon type— 

4 watt—(R5)—Package of 5 ....... 1.00 
Resistor—270,000 ohms—Carbon type— 

1/10 watt—(R15)—Package of 5 .... 75 
Resistor—470,000 ohms—Carbon type— 

1/10 watt—(R16)—Package of 5.... 75 
Resistor 560,000 ohms—Carbon type— 

1/10 watt—(K2, R4)—Package of 5 .. 75 


Resistor—1 megohm—Carbon type—1/10 
watt—(R18)—Package of 5 


Screw—No. 8-32 set screw for arm Stk 
No. 12706—Package of 10 
Shield—Antenna or detector coil shield 
Shield—Oscillator coil shield 
Shield—Intermediate frequency 
former shield 
Shield—Dial lamp shield—Package of 5 
Shutter—Dial scale holder and shutter 
ASGOMIDIY 555 hick ee means eee Sito 
Socket—Dial lamp socket ...........- 
Socket—5-contact rectifier Radiotron 
BOC ICS ee ae RU TER cane Oh ae 


trans- 


The prices quoted above are subject to change without notice. 


297 


REPLACEMENT PARTS (Continued) 


11198 | Socket—7-contact 6K7—6F5—or 6H6 
Radiotron: socket 2235-2650... 
Socket—8 contact 6A8 or 6F6 Radiotron 
SOCKEE | He IE ee 
Spring—Tension spring shutter—Pack- 
AGE ORS ity cee <cgh nite iam, Renee eee erate 
Switch—Range switch—(S1) .......... 
Switch—Tone control and power switch 
assembly—(S2, S3) 2.060... ues 
Transformer—First intermediate  fre- 
quency transformer—(L16, L17, C24, 
C26) uel Sacha as are ee eRe anes 
Transformer—Second intermediate fre- 
quency transformer—(L18, L19, C27, 
C28, 'C29 R77; RS) ee eee 
Transformer—Power transformer—105- 
125 volts—50-60 cycles—(T1) ....... 
Transformer—Power transformer—105- 
130, 140-160, 
cycles CTL): 2a kee tee eee 
Trap—Wave trap—(L1, C45) ..... 
Volume controk—(Ri1). ) 0i2tacee ae 


MOTOR ASSEMBLIES 


Governor—Governor complete for phon- 
ograph motor—Stock No. 11701 or No. 
V7.2 etre. cine BBtv 228 ee ee eee 

Motor—Phonograph turntable motor— 
110 volts—50 to 60 cycles—(M1) .... 


MOTOR BOARD ASSEMBLIES 


Box—Used needle box (cup) .......... 
Connector—2-contact male connector for 
motors cables: (sages! wl ee a 
Cover—Turntable cover ............... 
Damper—Turntable rubber damper and 
damper plate 
Escutcheon—Speed regulator escutcheon 
Plate seks ede ee, ee 
Screw—Motor mounting screw assembly 
—comprising four screws, four lock- 
washers, four spacers, and four nuts _. 
Turntable—Complete ................. 
Volume _ control—Phonograph volume 
control—(R27, S5) 


ECCENTRIC AUTOMATIC BRAKE 
SWITCH ASSEMBLIES 
Cover—Eccentric automatic switch cover 
and Screw. oor tegen ee 
Springs—Automatic brake springs—com- 
prising one each of four springs— 
Packagpesot.2 sets. ee i ad 
Switch—Eccentric automatic brake and 
switch assembly—less switch cover .. 
Switch—Eccentric automatic switch only 
—less cover—(S13) 


PICKUP AND ARM ASSEMBLIES 


Arm—Pickup arm complete—less pickup 
Unity 242 See he NT ete aimee 


List 
ea DESCRIPTION 


1.75 


DESCRIPTION 


Rod—Eccentric automatic brake trip rod 
==«Package:Of/.5)-.4 see Gish come ee 
Screw assembly—Pickup mounting 
screw assembly—comprising one screw, 
one lockwasher and one nut—Package 
OF 910 cer res a PRR TR rete ce oat 
Screw—Pickup front cover screw—Pack- 
age Oe 10) ce ey eee ee 
Screw—Pickup needle holding screw— 
Package> G8) 10 52.00) en oh ena 


REPRODUCER ASSEMBLIES 
Board—Terminal board with two lead 
Wire .clips<25 "5 OO) Can ae ae) ee ee 
Bolt—Yoke and core assembly bolt and 
RUNG got 22 ey ee ei cane ie 
Bracket—Output transformer mounting 
bracket.c,¢.ic tastes ueesaie aoe 
Clamp—Cone center suspension clamp- 
ing nut and screw assembly—Package 
f 


° 
Coil—Field coil—(L22) .............. 
Coil—Neutralizing coil (L20) 
Cone—Reproducer cone—(L21) .__.... 
Connector—3 contact male connector 
for-reproducer: 2. ssi ee 
Connector—3-contact female connector 
for reproducer cable 
Reproducer—Complete ................ 
Transformer—Output transformer—(T2) 
Washer—Spring washer used to hold 
field coil securely—Package of 5 .... 


MISCELLANEOUS ASSEMBLIES 
Bracket—Tuning tube mounting bracket 
and clamp. ac tear tt eee 
Cable—2-conductor shielded cable, ap- 
proximately 35 inches long—connects 
volume control to input transformer .. 
Cable—3-conductor shielded volume con- 
trol cable (control end)—complete with 
4-contact male connector 


onograph input trans- 
former pack, comprising one input 
transformer, one 1,800 Mmfd., one .01 
Mfd. and one 0.1 Mfd. capacitors and 
one 1,000-ohm, one 33,000-ohm re- 
sistors (T3, C41, C43, C44, R26, R33) 


The prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL 9K 


| Nine-Tube, Four-Band, A-C, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
A ey Sm CDE al NN Ge MAN, We Mere ache ics / ur Gin kin y alle oh wi» tai. on ve Sd “os 
L W Oe ena ae eh etc ate ace 150-410 k 
peeve OO) : 175 ke (osc.), 350 ke (osc., det., ant.) 
Beracarabroadcast’ (A). 0.06.08. 530-1,800 kc WObanC ara rsacast, CCA SOs ec. Pe he Se 
o . 600 ke (osc.), 1,500 ke (osc., det., ant.) 
Med W oy ODD ee een a aes - , at : é 
pea veve "| (8) see ya ‘Medium Wave” (B)... 6,000 ke (osc., det., ant.) 
memore Wave (C) oc c.c a ce aens 6,400-23,000 kc “Short Wave” (C).... 20,000 ke (osc., det., ant.) 
RC ESTROUS eee er eee cn heated cae etd ey Vise tee ake Ors bb G aMe Se DUE Ra eee dw se 460 kc 
RADIOTRON COMPLEMENT ie ie 5 OF, Ut os Cea Second Detector and A.V.C. 
Re Olaf bo. a R-F Amplifier (6) 2 RCAF S 2c tieh Audio Voltage Amplifier 
i Se 0 a 2 ae Oscillator (Ty REC ORG. to ee er es pe Power Output 
RMN ANS) ho ks a idee ae eae First Detector {Si MRCADZA S205 eRe es Full-Wave Rectifier 
ee ns ped miele 8 nko I-F Amplifier CPV ee Obs oe a etree a eae Tuning Tube 
SE PM PN ee LU Tn Neg eA ew as Sv ele ne Se Mazda No. 46, 6.3 volts, 0.25 ampere 
Power ‘SuppLy RaTINGs 
RT Be ice ein did owt Ee hs eGR cD wad Pe be, ola pee 105-125 volts, 50-60 cycles, 95 watts 
NS ee eR ce ic Fe Sale eek Hs a0 a aes oF ea ed oes 105-125 volts, 25-60 cycles, 95 watts 
EN te ee i OE oe oe ekg eyes vue Ns ae nls We» 100-130/140-160/195-250 volts, 40-60 cycles, 95 watts 
Power OutPeut LOUDSPEAKER 
EERE ERG SR a AU x Str sro) an dfs. old la wig 0 6 wel 2 watts osha ros genset wre ed mreriarinn Electrodynamic 
PIER ce ee ls cat ose sew heh xs 4.5 watts Impedance 47.0.) i430 3% » 2.2 ohms at 400 cycles 


Mechanical Specifications 


eer ee en eee Ne ee PR Ay ORG als sia fa Sal Ge He See dee setae yew See 40!4 inches 
RE mIMR Tose em gee te res ee te Re PTs IG chacle vhs aos kK eie'a 8 hs Vag gah Saw ev Beebe ee 27 ‘inches 
Oe es Me MO es ey Fe pip oetaeidia es etter we aos da Wee Ve ee ew ee eeee pes 14 inches 
CE a he ond ge Oe EE i ae Po ag ne en er) ee a a ea 56 pounds 
eS ees peer re a te See eee STAT: coe als ee as Miele So LOSS Ue wieder NER DEED Ke eds 86 pounds 
SEMEL se MCUSIONS ch etre GOAT EES OMe minte a he wees see 8 1414 inches x 734 inches x 31% inches 
Serr erctrt st aseismic a ate a als vie tee Sed eh ota bs Me pee eee 9 inches 
Operating Controls. (1) Music-Speech—Power Switch, (2) Volume, (3) Tuning, (4) Range Selector, (5) Tone 
Tei PENIS ee ae eae ee tents re Aa gk Wild ea ia Sn Wn Wilone Th wid 8S Gin A Wee a 20 to 1 and'100 to 1 


General Description 


This receiver represents the result of thorough able trimming capacitors in the antenna, detector, and 
development, design, and substantial manufacture. oscillator coil circuits; tuned r-f amplifier; high-efh- 
Noteworthy technical improvements have been ap- ciency first detector (converter) with separate os- 
plied in achieving marked advantages of operation, cillator; magnetite core adjusted i-f transformers, low- 
and efhciency of performance. frequency oscillator tracking, and wave-trap; two- 

Model 9K is a nine-tube, console-type, super- point aural compensated volume control; music-speech 
heterodyne receiver with a_twelve-inch  electro- switch; automatic volume control; phonograph ter- 
dynamic loudspeaker. Design features incorporated in minal board; new selector dial; and a dust-proof elec- 
this receiver include a built-in doublet antenna trodynamic loudspeaker. 
coupler; improved plunger-type air-dielectric adjust- Service convenience has been a controlling factor 
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in the layout of the chassis parts and wiring. The 
assembly of these various elements is such that the 
number of conductors is minimized, with all impor- 
tant connections being readily accessible. Trimming 
adjustments are located at accessible points. A double 


tuning-knob arrangement permits the choice of either 
a twenty-to-one or a hundred-to-one dial drive ratio. 
The latter permits ease of tuning, especially in the 
“Medium wave” and “Short wave” bands. 


Circuit Arrangement 


The conventional type of superheterodyne circuit 
is used. It consists of an r-f amplifier stage, a first- 
detector (converter) stage, a separate oscillator stage, 
an if amplifier stage, a diode-detector—automatic- 
volume-control stage, an audio voltage-amplifier stage, 
a power-amplifier stage, a tuning indicator “Magic 
Eye,” and a full-wave rectifier. 

A single-wire antenna, or a doublet antenna, when 
connected to the proper input terminals of the re- 
ceiver, is coupled to the control grid of the RCA-6K7 
rf amplifier tube through the tuned r-f transformer 
consisting of L6, L5, L4, L3, and L2. A unique 
method of switching is used. In the “Long wave” 
(X) band, L6 becomes the primary with LS, L4, L3, 


ma 03¢: 
(TOP BACK OF CHASSIS) 


©ACA MFC. CO.,INC. SN-675 


Figure 1—Radiotron and I-F Trimmer Locations 


and L2 as secondary. In the “Standard broadcast” 
(A) band, L5 becomes the primary with L4, L3, and 
L2 as secondary (L6 shorted out). In the “Medium 
wave” (B) band, L4 becomes the primary with L3 
and L2 as secondary (L6 and L‘ shorted out). In 
the “Short wave” (C) band, L3 becomes the primary 
with L2 as secondary (L6, L5, L4, and tap on L4 
shorted out). The tap on L4 is provided to prevent 
interaction with L3 and L2 when operating receiver 
in “Short wave” band. This method of switching 
reduces the total number of coils and leads, and 
results in having a low-loss primary and secondary 
winding for each band with high efficiency of 
operation. 

The band switching of the detector circuits is 
similar to that of the antenna circuits. Coils L11 and 
L16 are always connected in series with the plate cir- 
cuit of the RCA-6K7 rf amplifier tube. In the “Long 
wave” (X) band, L15, L14, L13, and L12 are con- 
nected in series as the secondary circuit. The ground 
of the coil system is at the low end of L15. L16 
acts as the primary which transfers energy to the 
secondary L15. Capacitor C24 resonates primary 
L16 at the proper frequency. In the “Standard broad- 
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cast” (A) band L14, L13, and L12 are connected in 
series as the secondary circuit. The ground of the 
coil system is now between L15 and L14. LI15 is 
used as the primary and is resonated at the proper 
frequency by capacitors C28 and C29 which are 
in shunt with this coil. Capacitor C24 is connected 
to transfer energy to the primary coil L15. In the 
“Medium wave” (B) band, L13 and L12 are con- 
nected in series as the secondary. The ground of 
the coil system is now between L14 and L13. L14 
is used as the primary and is resonated at the proper 
frequency by capacitor C29 which is in shunt with 
this coil. L15 is shorted by the range selector. Capa- 
citor C24 transfers the r-f energy from the plate cir- 
cuit to the primary L14. In the “Short wave” (C) 
band, L12 is the secondary. The ground of the coil 
system is now between L13 and L12. L13 is used as 
the primary and is resonated to the proper frequency 
by capacitor C29. In addition, L11 acts as a high- 
frequency primary which resonates at about 20 mc 
and improves the gain at the high-frequency end of 
the “Short wave” band. Coils L15 and L14 are 
shorted by the range selector. 

Separate windings are employed in the oscillator 
stage for each position of the range selector. The 
inherent stability of this circuit provides minimum 
frequency drift which is especially advantageous for 
high-frequency reception. The locally generated sig- 
nal is capacitance coupled to control grid No. 2 of 
the RCA-6L7 first detector. 


1-F Amplifier 


The intermediate-frequency amplifier consists of 
an RCA-6K7 in a transformer-coupled circuit. The 
windings of these transformers are resonated with 
fixed capacitors, and are adjusted by molded mag- 
netite cores (both primary and secondary) to tune to 
460 ke. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the if stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistors R11 and R12, is applied as automatic 
control-grid bias to the r-f, first-detector, and i-f tubes. 
The other (auxiliary) diode of the RCA-6H6 is 
used to supply residual bias to the controlled tubes 
under conditions of little or no signal. This diode, 
under such conditions, draws current which flows 
through resistors R10, R11, and R12, thereby main- 
taining the desired operating bias on such tubes. On 


ES a a a, a ee 


ee ee 


application of signal energy above a certain level, 
however, the auxiliary bias-diode ceases to draw 
current and the a.v.c. diode takes over the biasing 
function. 


Audio System 

The manual volume control consists of an acoustic- 
ally tapered potentiometer in the audio circuit be- 
tween the output of the detector-diode and the in- 
put grid of the RCA-6F95 audio voltage-amplifier tube. 
This control has a two-point tone-compensating filter 
connected to it so that the correct aural balance will 
be obtained at different volume settings. Phonograph 
terminals are provided to feed the output of an ex- 
ternal phonograph pickup to the control grid of the 
audio amplifier through this aurally compensated 
volume control. 

The output of the voltage amplifier is resistance- 
capacitance coupled to the control grid of the RCA- 
6F6 power-output tube. The output of this stage is 
transformer coupled to the voice coil of the electro- 
dynamic speaker. 


SERVICE 


The various diagrams in this booklet contain such 
information as will be needed to locate causes for de- 
fective operation if such develops. The values of the 
various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagram. Identification titles, such as Cl, L2, R1, etc., 
are provided for reference between the illustrations 
and the Replacement Parts List. The coils, reactors, 
and transformer windings are rated in terms of their 
d-c resistance only. Resistance values of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are fourteen adjustments required for the 
alignment of the oscillator, first-detector, and antenna- 
tuned circuits; one adjustment for the wave-trap; and 
four adjustments for the i-f system. Twelve of these 
adjustments are made with plunger-type air trimming 
capacitors and require the use of an RCA Stock No. 
12636 Adjusting Tool. Each of these capacitors has 
a lock nut for securing the plunger in place after ad- 
justment. The remaining seven adjustments are made 
by means of screws attached to molded magnetite 
cores. These cores change the inductance of the par- 
ticular coils in which they are inserted to provide 
exact alignment. All of these adjustments are accu- 
rately made during manufacture and should remain 
in proper alignment unless affected by abnormal con- 
ditions of climate or purported alterations for servic- 
ing, or unless altered by other means. Loss of sensi- 
tivity, improper tone quality, and poor selectivity are 
the usual indications of improper alignment. Such 
conditions will usually exist simultaneously. Correct 
performance of this receiver can only be obtained 
when these adjustments have been made by a skilled 
service engineer with the use of adequate and reliable 
test equipment. The manufacturer of this receiver 
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The “Music-speech” control consists of a switch 
S4 which, in the “Speech” position, places an addi- 
tional capacitor C45 in shunt with the capacitor C44 
in one of the tone compensating filters. This reduces 
the low-frequency response of the amplifier and pro- 
vides maximum intelligibility of the voice frequencies. 

Continuously variable tone control is effected by 
means of capacitor C48 and variable resistor R19 
shunting the plate circuit of the output tube. 


“M ° 44 
agic Eye 

An RCA-6E5 cathode-ray tuning tube is used as 
a means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 
consists of an amplifier section and a cathode-ray 
section built in the same glass envelope. A portion of 
the signal voltage developed across resistor R12 is 
used to actuate the grid of the amplifier section. 
Maximum voltage is applied to this grid when the 
receiver is tuned to resonance with an incoming 
carrier. This condition is evidenced by the minimum 
width of the dark sector on the fluorescent screen. 


DATA 


has such test equipment available for sale through its 
distributors and dealers. 

This receiver requires a more or less involved 
method of alignment. However, if the following 
directions are carefully applied in the sequence given, 
normal performance of the instrument will be ob- 
tained. 

The plunger-type air trimming capacitors have their 
approximate plunger settings tabulated on figure 5. 
If the plungers have been disturbed from their orig 
inal adjustments, they may be roughly set to the spe- 
cified dimensions prior to alignment. 

In performing services on the oscillator, detector, 
and r-f circuits, the leads should be restored to their 
original positions, since the lead-dress is important 
for proper operation and dial calibration. 


Precautionary Dressing of Leads Prior to Alignment 
(Refer to Figure 3) 

Band “X” 

1. Keep blue lead X of S1 to antenna coil L4-5 dressed 
away from chassis, and from yellow lead of S1 to an- 
tenna coil L5-6. 

2. Keep blue lead X of S3 to detector coil L14-15 clear 
of chassis, coil shield, coil, and other leads. 

3. Keep bus lead C5 to X of S1 apart from bus lead C6 to 
A of $1, and from chassis. 

Band “A” 

1. Keep green lead, terminal of $1 to antenna coil tap L-4, 
away from chassis, coil shield, and coil. 

2. Keep bus lead C6 to A of $1 apart from bus lead C5 to 
X of $1, and from chassis. 

Band “C” 

Lead from C18 to oscillator coil L7 should be main- 
tained as short and straight as possible. 


For alignment, the test-oscillator frequency should 
be quite accurate. A convenient and reliable means 
of accurately checking the frequency of test oscil- 
lators, receivers, etc., is the RCA Stock No. 9572 
Crystal Calibrator. 
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If the test-oscillator signal cannot be heard as the 
receiver (heterodyne) oscillator air-trimmer plunger 
is changed from its minimum-capacity to maximum: 
capacity position (receiver dial and test oscillator set 
to the specified frequencies, and the correct oscillator 
air-trimmer used) it may be an indication that the 
test-oscillator frequency is outside the range covered 
by the air-trimmer. Under such conditions, when a 
more accurate setting of the test oscillator cannot be 
determined, set the oscillator air-trimmer plungers to 
the approximate settings given on figure 5. Tune the 
test oscillator until the signal is heard in the speaker. 
Each of two test-oscillator settings (the fundamentals 
or the harmonics of which are 920 kc apart) produce 
a signal. The lower-frequency test-oscillator setting 
should be used as this places the test-oscillator (sig- 
nal) frequency 460 kc below the frequency of the 
receiver heterodyne oscillator. 


Holes are provided in the top of the r-f and an- 
tenna coil cans on some models to enable a tuning 
check with the RCA Stock No. 6679 Tuning Wand. 
The hole in the top of the detector coil can has a 
cinch button which must be removed before insertion 
of the tuning wand. When the brass end of the wand 
is inserted in the coil, the inductance of the coil is 
decreased. If this results in an increase of output, the 
respective air-trimmer capacitance should be decreased 
(plunger pulled out). If inserting the iron end of the 
tuning wand causes an increase in output, resulting 
from an increase of inductance of the coil, the re- 
spective air-trimmer capacitance should be increased 
(plunger pushed in). If the range of the air trimmer 
is not sufficient to give the desired results, the lead- 
dress may be changed in the particular circuit being 
aligned so as to cause the circuit to resonate within 
the range of the trimmer. An increase in the capacity- 
to-ground of the circuit will be required if the iron 
end of the tuning wand causes an increase of signal 
output when the air-trimmer plunger is full-in, while 
a decrease in the capacity-to-ground will be required 
if the brass end of the tuning wand causes an increase 
in signal output when the air-trimmer plunger is 
full-out. 

Two methods of alignment are applicable—one re- 
quires use of the cathode-ray oscillograph, and the 
other requires a voltmeter or glow-type indicator. 
The cathode-ray alignment method is advantageous 
in that the indication provided is in the form of a 
wave-image which represents the resonance character- 
istics of the circuit being tuned. This type of align- 
ment is possible through use of apparatus such as the 
RCA Stock No. 9558 Frequency Modulator and the 
RCA Stock No. 9545 Cathode-Ray Oscillograph. The 
output-indicator method should be performed with an 
instrument such as the RCA Stock No. 4317 Neon 
Glow Indicator. Either of these methods require the 
use of a reliable test oscillator such as the RCA Stock 
No. 9595. Both of these procedures are outlined 
below. 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 4. Remove the plug of the frequency-modulator 
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cable from the test-oscillator jack. Connect the re- 
ceiver chassis to a good external ground. Connect 
oscillograph “Vertical” input terminals as indicated 
on figure 3. Set oscillograph power switch to “On” 
and adjust “Intensity” and “Focus” controls to give 
a clearly defined spot, or line, on the screen. Set 
oscillograph ‘““Ampl. A” switch to “On,” “Vertical 
gain” control full-clockwise, “Ampl. B” switch to 
“Timing,” “Range” switch to No. 2 position, and 
“Timing” switch to “Int.” Place the “Sync.” control, 
“Freq.” control, and “Horizontal gain” control to 
about their mid-positions. For each of the following 
adjustments, the test-oscillator output must be regu- 
lated so that the image obtained on the oscillograph 
screen will be of the minimum size for accurate ob- 
servation. The receiver volume-control setting is 
optional. 


I-F Adjustments 
(a) Connect the “Ant.” output of the test oscillator 
to the grid cap of RCA-6K7 i-f tube (with grid 
lead in place) through a .001-mfd. capacitor, 
with “Gnd.” to receiver chassis. Tune the test 
oscillator to 460 ke and place its modulation 
switch to “On” and its output switch to “Hi.” 


(b) Turn on the receiver and test oscillator. Increase 
the output of the test oscillator until a deflection 
is noticeable on the oscillograph screen. The 

(SEE TEXT) 
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Figure 4—Alignment Apparatus Connections 


figures obtained represent several waves of the 
detected signal, the amplitude of which may be 
observed as an indication of output. Cause the 
wave-image formed (400-cycle waves) to be 
spread completely across the screen by adjusting 
the “Horizontal gain” control. The image should 
be synchronized and made to remain motionless 
by adjusting the “Sync.” and “Freq.” controls. 
(c) Adjust the two magnetite core screws L20 and 
L19 (see figures 1 and 7) of the second i-f trans- 
former (one on top and one on bottom) to pro- 
duce maximum vertical deflection of the oscillo- 
graphic image. This adjustment places the trans- 
former in exact resonance with the 460-kc signal. 


ic ae eel 


(d) 


(e) 


The sweeping operation should follow using the 
frequency modulator. Shift the oscillograph 
“Timing” switch to “Ext.” Insert plug of fre- 
quency-modulator cable in test-oscillator jack. 
Turn the test-oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 


Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 


jack. Turn test-oscillator modulation switch to 
“On.” Shift the oscillograph “Timing” switch 
to “Int.” Place receiver range selector in “Stand- 
ard broadcast” position. Set the receiver dial to 
a position of no extraneous signals near 600 kc. 
Tune the test oscillator to 460 kc. Adjust the 
wave-trap magnetite core screw LI to the point 
which causes minimum amplitude of output 
(maximum suppression of signal) as shown by 


WAVE TRAP 
LI AGO K.C. 


Freq.” control on the oscillograph to obtain two F Boone 

waves. These waves will be identical in shape, we ORENT 

totally disconnected, and appear in reversed po- ROE Fae plese ag es Ae 
sitions. They will have a common base line, © 20000K.E~ | a €27 0ET. 
which is discontinuous. Adjust the “Freq.” and Rgkon 
“Sync.” controls of the oscillograph to make "A S00K 
them remain motionless on the screen. Continue (a) ay $28 DET. 
increasing the test-oscillator frequency until these 7 i@ fe a 
forward and reverse curves move together and : QSC. col ae ah 
overlap, with their highest points exactly coin- *“<G) sO) (é)o og L10 OSC. 
cident. This condition will be obtained at a test- Be eet i ep £9 056 
oscillator setting of approximately 575 kc. a Rie — 


(f) With the images established as in (e), re-adjust 


(g) 


(h) 


the two magnetite core screws L20 and L19 on 
the second i-f transformer so that they cause the 
curves on the oscillograph screen to become 
exactly coincident throughout their lengths and 
have maximum amplitude. 


Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the input of the i-f system, i.e., to the RCA- 
6L7 first-detector grid cap, through a .001-mfd. 
capacitor (with grid lead in place). Regulate the 
test-oscillator output so that the amplitude of the 
oscillographic image is approximately the same 
as used for adjustment (f) above. 


The two first i-f transformer magnetite core 
screws L18 and L17 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse curves to become 
coincident throughout their lengths and have 
maximum amplitude. The composite wave ob- 
tained in this manner represents the resonance 
characteristic of the total if system. Lack of 
symmetry or irregularity of the resultant image 
will indicate the presence of a defect in the if 
system. 


R-F Adjustments 


Make receiver dial adjustments as outlined by 


“Selector dial,” figure 9. Alignment must be made 
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Figure 5—R-F Trimmer Locations 


the waves on the oscillograph. An increase of 
the test-oscillator output may be necessary be- 
fore this point of minimum amplitude, obtained 
by correct adjustment of wave-trap screw, be- 
comes apparent on oscillograph screen. 


Short Wave” Band 


(b) Connect the “Ant.” output of the test oscillator 
to the antenna terminal “Al” of the receiver 
through a 300-ohm resistor. Set the receiver 
range selector to its “Short wave” position and 
its dial pointer to 20,000 ke. Adjust the test os- 
cillator to 20,000 ke. Adjust oscillator air-trimmer 
Cll until maximum (peak) output is reached. 
Two peaks may be found with this circuit. The 
peak with minimum capacitance (plunger near 
out) should be used. Tighten lock nut. Adjust de- 
tector air-trimmer C28 until maximum (peak) 
output is reached, while slightly rocking the gang 
tuning condenser back and forth through the 
signal. Two peaks may be found with this cir- 
cuit. The peak with maximum capacitance 


in sequence of “Wave-trap,” “Short wave” band, (plunger near in) should be used. Tighten lock 
“Medium wave” band, “Standard broadcast” band, nut. Adjust antenna air-trimmer C8 until maxi- 
and “Long wave” band. mum (peak) output is reached while slightly 
a ye : rocking the gang tuning condenser back and 
Wave-Trap” Adjustment forth cn ie Sat Two peaks may be 
(a) Connect the output of the test oscillator to the found with this circuit. The peak with maximum 
antenna terminal “Al” through a 200-mmfd. capacitance (plunger near in) should be used. 
(important) capacitor. Remove the plug of the Tighten lock nut. Check the image frequency 
frequency-modulator cable from the test-oscillator by changing the receiver dial setting to 19,080 
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ke. The image signal should be received at this 
position indicating that the adjustment of Cil 
has been correctly made. No adjustments should 
be made while checking for the image signal. 


“Medium Wave” Band 


(c) Place receiver range selector to its “Medium 


wave” position with its dial pointer set to 6,000 
ke. Tune the test oscillator to 6,000 ke. Adjust 
oscillator air-trimmer C12 to produce maximum 
(peak) output as shown by the waves on the 
oscillograph. Two peaks may be found with this 
circuit. The peak with minimum capacitance 
(plunger near out) should be used. Tighten 
lock nut. Adjust the detector air-trimmer C27 
for maximum (peak) output while slightly rock- 
ing the gang tuning condenser back and forth 
through the signal. Two peaks may be found 
with this circuit. The peak with maximum ca- 
pacitance (plunger near in) should be used. 
Tighten lock nut. Adjust antenna air-trimmer 
C7 to produce maximum (peak) output. Tighten 
lock nut. 


“Standard Broadcast’ Band 


(d) Remove the 300-ohm resistor from between the 


test-oscillator ‘““Ant.” post and receiver antenna 
terminal “Al” and insert a 200-mmfd. capacitor 
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in its place. Place receiver range selector to 
“Standard broadcast” position with receiver dial 
pointer set to 600 kc. Tune the test oscillator to 
600 ke. Adjust oscillator magnetite core screw 
L9 (top of large oscillator coil can) for maximum 
(peak) output as shown by the waves on the 
oscillograph screen. 


(e) Set receiver dial pointer to 1,500 kc. Tune test 
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* OPEN CIRCUIT (LEAKAGE OF ELECTROLYTIC CAPACITORS ONLY, 


oscillator to 1,500 ke (1,500-3,100-kc range) and 
increase its output to produce a registration on 
the oscillograph screen. Carefully adjust the 
oscillator, detector, and antenna air-trimmers 
C10, C26, and C6, respectively, to produce maxi- 
mum (peak) output as shown by the waves on 
the oscillograph screen. Shift the oscillograph 
“Timing” switch to “Ext.” Place the frequency 
modulator sweep-range switch to its “Lo” posi- 
tion and insert plug of the frequency-modulator 
cable in test-oscillator jack. Turn test-oscillator 
modulation switch to “Off.” Re-tune the test 
oscillator (increase frequency) until the forward 
and reverse waves show on the oscillograph 
screen and become coincident at their highest 
points. This will occur at a test-oscillator setting 
of approximately 1,680 kc. Adjust trimmers C10, 
C26, and C6 again, setting each to the point 
which produces the best coincidence and maxi- 
mum amplitude of the images. 
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Figure 6—Resistance Diagram 


Power supply disconnected —Radiotrons in sockets—Tuning condenser in full-mesh—Range selector in 
“Standard broadcast” position—Volume control maximum—Tone control clockwise 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground or other pertinent point on figure 6, 
permit a rapid continuity check of the circuits. The 
use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 2, and Wiring Diagram, figure 
3, will permit the location of certain troubles which might 
otherwise be difficult to ascertain. Each value as specified 
should hold within + 20%. Variations in excess of this 
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limit will usually be indicative of trouble in circuit under 
test. In all cases of measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connecting 
a d-c voltmeter of indicated polarity across the terminals 
of the device. 


| 
| 
| 
| 
: 
; 


(f) Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn test- 
oscillator modulation switch to “On.” Set oscil- 
lograph “Timing” switch to “Int.” Tune test 
oscillator to 200 ke (200-400-kc range). Tune 
receiver for maximum response to this signal at 
a dial reading of approximately 600 kc. The 
third harmonic of the 200-ke signal is used for 
this adjustment. Shift oscillograph “Timing” 
switch to “Ext.” Insert the plug of the frequency- 


Radiotron Cathode Current Readings 
Measured with Milliammeter Connected at Tube Socket 
Cathode Terminals under Conditions Similar to 
Those of Voltage Measurements 


RG AZGR7 REE etepere are isie ee teer se qd ma. 
ROAGTT Ose. as ss. We eas. 5.4 ma. 
RCA-6L7 —I1st Det. 


este weal ater aes 6.4 ma. 
IOHACG KG tietace Poteet ote.« Toh ianiele 
RCA-6H6—2nd Det.-A.V.C. .. 
RGALG Roi A Ee eis pes ton tera sieie.s 0.3 ma. 
RCA-6F6 —Power E 
RIG AV 74 ectmee nism anise 72 ma.* 
SERMEACGH OR — EVO. sk hiss wietwla 3.0 ma. 


(*Cannot be measured at socket) 


) 
) 
) 
) 
) 
) 
) 
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modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune the 
test oscillator (increase frequency) until the for- 
ward and reverse waves show on the oscillograph 


screen. This will occur at a test-oscillator setting 
of approximately 230 kc. Disregarding the fact 
that the two images may or may not come to- 
gether, adjust the oscillator magnetite core screw 
L9 (top of large oscillator coil can) to produce 
maximum (peak) amplitude of the images. Shift 
the oscillograph “Timing” switch to “Int.” Re- 
move the plug of the frequency-modulator cable 
from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Repeat 
adjustments in (e) above to compensate for any 
changes caused by the adjustment of L9 core, 
tightening lock nuts on C10, C26, and C6, re- 
spectively, after each is adjusted. 


‘Long Wave’ Band 


(g) Shift the oscillograph “Timing” switch to “Int.” 
Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Place re- 
ceiver range selector to its “Long wave” position. 
Set the receiver dial pointer to 175 kc. Tune the 
test oscillator to 175 ke and increase its output 
until a deflection is noticeable on the oscillograph 
screen. Adjust oscillator magnetite core screw 
L10 (located on top of small oscillator coil can) 
so that maximum (peak) amplitude of output is 
shown on the oscillograph screen. 
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Figure 7—Radiotron Socket Voltages, Coil, and I-F Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Volume control minimum 


Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circuit 
resistance. 


The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
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chassis ground on figure 7 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
in ++ 20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. To 
duplicate the conditions under which the voltages were 
measured requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50, 250, 500, and 1,000 volts. Use the 
nearest range above the specified measured voltage. A-vc 
voltages were measured with a corresponding a-c meter. 


(h) Set receiver dial pointer to 350 kc. Tune test 
oscillator to 350 ke. Adjust the oscillator, de- 
tector, and antenna air-trimmers C16, C25, and 
C5 to produce maximum (peak) output as shown 
by the waves on the oscillograph screen. Wéith- 
out disturbing the connections, shift the oscillo- 
graph “Timing” switch to “Ext.” Place the 
frequency-modulator sweep-range switch to its 
“Hi” position and insert plug of frequency- 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (decrease frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen and become coincident at their 
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Primary resistance—13.5 ohms total 
Secondary resistance—370 ohms total 


Figure S—Universal Transformer 


highest points. This will occur at a test-oscillator 
setting of approximately 198 kc. This setting 
places the test-oscillator frequency to 175 ke. 
The second harmonic is now used for the 350 ke 
adjustment. Adjust air-trimmers C16, C25, and 
C5, again, to produce maximum amplitude of the 
images and best coincidence throughout their 
lengths. 


(i) Re-tune the receiver to approximately 175 kc so 
that the forward and reverse waves appear on 
the oscillograph screen. Adjust the oscillator 
magnetite core screw L10 to produce maximum 
(peak) amplitude of the waves, disregarding the 
fact that the two images may or may not come 
together. 


(j) Shift the receiver dial setting to 350 ke without 
altering any other adjustments (frequency modu- 
lator still in operation). Adjust air-trimmers 
C16, C25, and C5, respectively, to produce maxi- 
mum amplitude and best coincidence of the 
waves. These adjustments compensate for any 
changes caused by the adjustment of the mag- 
netite core screw L10. Tighten lock nuts on 
C16, C25, and C5, respectively, after each is 
adjusted. 


Output Indicator Alignment 


Attach the output indicator across the loudspeaker 
voice-coil circuit. Advance the receiver “Volume” 
control to its maximum position, letting it remain in 
such position for all adjustments. For each adjusting 
operation, regulate the test-oscillator output so that 
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the signal level is as low as possible and still be ob- 
servable at the receiver output. Use of such small 
signal will obviate broadness of tuning which would 
otherwise result from a.v.c. action on a stronger one. 


(a) 


(b) 


I-F Adjustments 


Connect the “Ant.” output of the test oscillator 
to the grid cap of the RCA-6L7 first detector 
tube (with grid lead in place) through a .001- 
mfd. capacitor, with “Gnd.” to receiver chassis. 
Tune the test oscillator to 460 ke. Place its 
modulation switch to “On” and its output 
switch to “Hi.” 


Adjust the two magnetite core screws L20 and 
L19 (see figures 1 and 7) of the second i-f trans- 
former to produce maximum (peak) output. 


(c) Adjust the two first if transformer magnetite 


core screws L18 and L17 to produce maximum 
(peak) output. It is advisable to repeat the ad- 
justment of all if magnetite core screws to assure 
that the interaction between them has not dis- 
turbed the original adjustments. 


R-F Adjustments 


Make receiver dial adjustments as outlined by 
“Selector dial,” figure 9. Alignment must be made 


in sequence of “Wave-trap, 


” 


“Short wave” band, 


“Medium wave” band, “Standard broadcast” band, 


and “Long wave” band. 


“Wave-Trap’’ Adjustment 


(a) 


Connect the “Ant.” output of the test oscillator 
to the antenna terminal “Al” on the receiver 
through a 200-mmfd. (important) capacitor. 
Place the receiver range selector to its “Standard 
broadcast” position and set the dial pointer 
to a position of no extraneous signals near 600 
kc. Tune the test oscillator to 460 ke. Adjust 
the wave-trap magnetite core screw L1 to the 
point which causes.minimum output (maximum 
suppression of signal). An increase of the test- 
oscillator output may be necessary before the 
point of minimum output, obtained by adjust- 
ment of wave-trap screw, becomes apparent on 
the output indicator. 


“Short Wave’ Band 


(b) 


Connect the “Ant.” output of the test oscillator 
to the antenna terminal “Al” through a 300-ohm 
resistor. Set the receiver range selector to its 
“Short wave” position and its dial pointer to 
20,000 ke. Adjust the test oscillator to 20,000 
ke. Adjust oscillator air-trimmer C11 until maxi- 
mum (peak) output is reached. Two peaks may 
be found with this circuit. The peak with mini- 
mum capacitance (plunger near out) should be 
used. Tighten lock nut. Adjust detector air- 
trimmer C28 until maximum (peak) output is 
reached, while slightly rocking the gang tuning 
condenser back and forth through the signal. 
Two peaks may be found with this circuit. The 
peak with maximum capacitance (plunger near 
in) should be used. Tighten lock nut. Adjust 
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ot pions 50 
Wks 


antenna air-trimmer C8 until maximum (peak) 
output is reached, while slightly rocking the gang 
tuning condenser back and forth through the sig- 
nal. Two peaks may be found with this circuit. 
The peak with maximum capacitance (plunger 
near in) should be used. Tighten lock nut. 
Check the image frequency by changing the re- 
ceiver dial setting to 19,080 ke. The signal 
should be received at this position indicating that 
the adjustment of C11 has been correctly made. 
No adjustments should be made while checking 
for the image signal. 


“Medium Wave” Band 


(c) Place receiver range selector to its “Medium 
wave” position with the receiver dial pointer set 
to 6,000 kc. Tune the test oscillator to 6,000 kc. 
Adjust oscillator air-trimmer C12 to produce 
maximum (peak) output. Two peaks may be 
found with this circuit. The peak with minimum 
capacitance (plunger near out) should be used. 
Tighten lock nut. Adjust the detector air- 
trimmer C27 for maximum (peak) output while 
slightly rocking the receiver gang tuning con- 
denser back and forth through the signal. Two 
peaks may be found with this circuit. The peak 
with maximum capacitance (plunger near in) 
should be used. Tighten lock nut. Adjust an- 
tenna air-trimmer C7 to produce maximum 
(peak) output. Tighten lock nut. 


Standard Broadcast’”’ Band 


(d) Remove the 300-ohm resistor from between the 
test-oscillator “Ant.” post and receiver antenna 
terminal “A1” and insert a 200-mmfd. capacitor 
in its place. Place receiver range selector to its 
“Standard broadcast” position with the receiver 
dial pointer set to 600 kc. Tune the test oscil- 
lator to 600 kc. Adjust the oscillator magnetite 
core screw L9 (top of large oscillator coil can) 
for maximum (peak) output. 

(e) Set receiver dial pointer to 1,500 kc. Tune test 
oscillator to 1,500 kc and regulate its output until 
a slight indication of output is visible. Carefully 
adjust the oscillator, detector, and antenna air- 
trimmers C10, C26, and C6, respectively, to pro- 
duce maximum (peak) output. 

(f) Tune test oscillator to 600 kc. Tune the receiver 
to pick up this signal near 600 kc, disregarding 
the dial reading at which it is best received. 
Adjust oscillator magnetite core screw L9 (top 
of large oscillator coil can) for maximum (peak) 
output while slightly rocking the gang tuning 
condenser back and forth through the signal. 
Repeat adjustments in (e) above to compensate 
for any change caused by adjustment of L9 mag- 
netite core screw, tightening lock nuts on C10, 
C26, and C6, respectively, after each is adjusted. 


“Long Wave” Band 


(g) Place receiver range selector to its “Long wave” 
position, with dial pointer set to 175 ke. Tune 
the test oscillator to 175 ke and increase its out- 
put until a slight indication of output is visible. 
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Adjust oscillator magnetite core screw L10 (top 
of small oscillator coil can) for maximum (peak) 
output. 


Set receiver dial pointer to 350 ke. Tune test 
oscillator to 350 ke. Adjust the oscillator, de- 
tector, and antenna air-trimmers C16, C25, and 
C5, respectively, to produce maximum (peak) 
output. 

(i) Tune test oscillator to 175 kc. Tune receiver to 
pick up this signal near 175 ke, disregarding the 
dial reading at which it is best received. Adjust 
oscillator magnetite core screw L10 (top of 
small oscillator coil can) for maximum (peak) 
output while slightly rocking the gang tuning 
condenser back and forth through the signal. 
Repeat adjustments in (h) above to compensate 
for any changes caused by the adjustment of the 
magnetite core screw L10. Tighten lock nuts on 
C16, C25, and C5, respectively, after each is 
adjusted. 


(h) 


Selector Dial 


Figure 9 illustrates the relation of the various parts 
of the dial mechanism when in its “Standard broad- 
cast” position with the range switch likewise turned 
to its “Standard broadcast” position. In re-assembling 
the dial after repairs, see that the gears are meshed 


ROLLER LINK 
PIVOT STUD 


RANGE SELECTOR 

SWITCH SHAFT 
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Figure 9—Selector Dial Change Mechamsm 


in accordance with the diagram, at the same time 
noting that the range switch is in its “Standard broad- 
cast” position and the lever attached to the range- 
switch shaft placed in the position shown. 

To adjust the dial mechanism, set the range switch 
to its “Standard broadcast” position. Place a straight- 
edge across the center of the dial so that its edge is 
even with the lower (end) marking at both the low- 
frequency and high-frequency ends of the dial. Under 
such conditions the straight-edge should be parallel 
with the top of the chassis base. If the straight-edge 
is not parallel with the top of the chassis base, loosen 
the nut on the rear of the roller link pivot stud and 


move the stud up or down until the link roller moves 
the dial to the desired position so that the end cali- 
bration marks obtain the position mentioned above. 
Tighten the nut on the roller link pivot stud. 

Set the gang tuning condenser to its maximum ca- 
pacity position. Adjust the dial pointer to the low- 
frequency (end) mark on “Standard broadcast” scale. 
This is a friction adjustment. 

With the gang tuning condenser plates still in full 
mesh, loosen the two set screws on the vernier-dial 
hub. Rotate the vernier dial until the “0” marking is 
in a vertical plane above the center of the shaft. 
Tighten set screws. 


Phonograph Terminal Board 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
methods of connecting a low-impedance pickup, or 
the RCA Victor Models R-93, R—93-2, and R-93-S 
Record Players are shown on the Schematic Diagram 
(figure 2). 


Antenna and Ground Terminals 


These receivers are equipped with an antenna- 
ground terminal board having three terminals. These 
terminals are marked “A2,” “Al,” and “G,” the latter 
being the ground terminal and should always be con- 
nected to a good external ground. The transmission- 
line leads of the RCA RK—40A antenna system should 


be connected to terminals ‘““A2” and “Al.” The re- 
ceiver coupling units of the RCA RK-40 and the 
RCA Spider-Web antenna systems should be con- 
nected to terminals “Al” and “G.” Connect a single- 
wire antenna to terminal “A1.” 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
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Figure 10—Loudspeaker Wiring 


may be removed by softening its cement with a very 
light application of acetone using care not to allow 
the acetone to flow down into the air gap. The dust 
cover should be cemented back in place with ambroid 
upon completion of adjustment. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


ae DESCRIPTION 


RECEIVER ASSEMBLIES 


Board—3-contact antenna and ground ter- 

minali*boand dnc ees. sen cnot ie erie amen ee 
Board-—4-contact and 2-link phonograph 

terminaliboard meni ene eee 
Bracket—Mounting bracket for L.F. tone 

control: or’ volume ‘control?j v0.2... 
Bushing—Variable condenser mounting 

bushing assembly—Package of 3...... 
Cable—Tuning lamp cable and socket... 
Cap—Grid contact cap—Package of 5... 
Capacitor—Adjustable trimmer (C16, C25) 
Capacitor—Adjustable trimmer (C11, C27, 

D8 ee ak ees ae afk ee oe ee ee ae 
Capacitor—Adjustable trimmer (C5, C6, 

CH C8s ClO Cla C26) rsewereeec rte 
Capacitor—15 Mmfd. (C29)... 2.45025 
Capacitor—18 Mmfd. (C9)............ 
Capatitor—56:. Mmifd... (C12). <..2d5 << ne 
Capacitor—56 Mmfd. (C2, C21)....... 
Capacitor—120 Mmfd. (C20, C46)..... 
Capacitor—120 Mmfd. (C32, C33, C36, 

C38). 5s. UE GORE Se aioe ates, Bho tee 
Capacitor—150 Mmfd. (Cl)........... 
Capacitor—180 Mmfd. (C15).......... 
Capacitor—180 Mmfd. (C39).......... 
Capacitor—555 Mmfd. (C14).......... 
Capacitor—560 Mmfd. (C3, C24, C31).. 
Capacitor—1,550 Mmfd. (C13)........ 
Capacitor—4,500 Mmfd. (C18)........ 
Capacitor—.005 Mfd. (C49)........... 
Capacitor—.01 Mfd. (C23, C40, C47)... 
Capacitor—.035 Mfd. (C48)........... 
Capacitor— 05. Mid= (Cal) xa tes es 


List STOCK 
PRICE No. DESCRIPTION 


Capacitor—0.1 Mfd. (C34, C53)....... 
Capacitor—0.25 Mfd. (C22, C3) cistsoeiae 
Capacitor—0.25.Mfd. (C42, C35)...... 
Capacitor-—18. (Mid. (C51) i). .23 eo see 
Capacitor—30 Mfd. (C40)............ 
Coil—Antenna coil and shield XABC 
bands: (02) "3 4.205. tL6y se. 
Coil—Detector coil and shield XABC 
bands: (Lit, Ei24h1 3 kre 113 Wes) 8 oy) 
Coil—Oscillator coil and shield ABC 
bands only: (Lis LS. LO ee nos ce 
Coil—Oscillator coil and shield X band 
onlys\ (LIO ae ccvee sea eee ie ee 
Compensator Pack—Comprising two sec- 
tions .015 Mfd. each, one section .1 
Mfd. and two resistors 27,000 ohms 


each (C43, C44, C45, R14, R16)..... 
Condenser—3-gang variable tuning con- 
denser=(C4,1C19)'G30 ). etree eens ek 


Core—Adjustable core and stud for Stock 
INOu ich 2654 2). ctuee tie arene © iar cite etek es 
Core—Adjustable core and stud for Stock 
Nios 281 2709 is eiete aca cere hanes 
Core—Adjustable core and stud for Stock 
NOFA DS Si iet apt mene <a een eteteh on eae ae 
Core—Adjustable core and stud for Stock 
Nos: 12652 sand 12653 2.cey ea eee te 
Dial—Vernier dial and disc assembly... . 
Lamp—Dial lamp—6.3 volt—Package of 
Link—Range switch and band indicator 
operating link, complete with set screws 
Resistor—1,000 ohm, carbon type, 4 
watt—Package ofS) (R2 ee eee ee 


The prices quoted above are subject to change without notice. 
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11282 


11398 


11453 


11172 


11452 


11397 


12013 


12679 
Package of 


12928 
Package of 


12927 


NORTE 


4669 


3903 


age of 20 


12925 


12651 


12710 
12883 
12926 


12008 


12607 
Stock No. 


12581 
Stock No. 
Socket 


5119 


11195 | Socket 


11198 


11196 
socket 


M222 


13095 


11381 
12007 


12920 
2921 
trol (R19) 


12860 


IoD 2, 


12918 
volt, 50-60 


12857 


12919 
volt, 40-60 


12653 
Rid, R12) 


12654 
12861 


3-contact 
speaker leads 
5-contact 5Z4 Radiotron socket. 
Socket—7-contact 6F5, 6H6, 6K7 or 6L7 

Radiotron socket 
Socket—8-contact 6F6 or 6J7 Radiotron 


DESCRIPTION 


REPLACEMENT PARTS—Continued 


DESCRIPTION 


Resistor—56,000 ohm, carbon type, 1/10 
watt—Package of 5 (R6, R11, R3)... 
Resistor—220,000 ohm, carbon type, 1/10 
watt—Package of 5 (R12) 
Resistor—270,000 ohm, carbon type, 1/10 
watt—Package of 5 (R17) 
Resistor-—470,000 ohm, carbon type, %4 
watt—Package of 5 (R15) 
Resistor—470,000 ohm, carbon type, 1/10 
watt—Package of 5 (R18) 
Resistor—560,000 ohm, carbon type, 1/10 
watt—Package ‘of 5 (Rl, R5) 
Resistor—1 Meg., carbon type, 1/10 watt 
—Package of 5 (R20) 
Resistor—2.2 Méeg.,. insulated, 1/44 watt— 


5 (R10) 


Resistor—3.3 Meg., insulated, 1/4 watt— 
5 (R8, RQ). 
Resistor—Voltage divider 
prising one 16 ohm, one 25 ohm and 
one 190 ohm sections (R21, R22, R23) 
Resistor—Wire wound 
ing one 10,000 ohm and one 22,000 
ohm sections (R4, R7) 
Screw—No. 8-32-5/32 set screw for link, 
Stock No. 12868—Package of 10 
Screw—No. 8-32-3/16 headless, cup point 
set screw for Stock No. 12870—Pack- 
Shaft—Range switch and band indicator 
operating shaft and hub assembly 
Shield—Coil shield for Stock Nos. 12923 
PUTNAM OL Oy A der pence atecc ey oie tars ae si Vallel size 86 
Shield—Coil shield for Stock No. 12709. 
Shield—Coil shield for Stock No. 12881. 
Shield—Chassis 
mounting foot assembly—Package of 2. 
Shield—I. F. transformer shield for Stock 
Nos. 12652 and 12653 
Shield—I. F. transformer shield top for 


end 


12652 


Shield—I. F. transformer shield top for 


12653 
female 


Socket—Upper right or lower left hand 
dial lamp socket 
Socket—Upper left or lower right hand 
dial lamp socket 
Socket—Tuning lamp socket and cover.. 
Spring—Retaining spring for core, Stock 
Nos. 12006, 12664, 12800 and 12882— 
Package of 10 
Switch—Range switch (S1, $2, $3) 
Tone Control—High frequency tone con- 
Tone Control—Low frequency tone con- 
trol and power switch (S4, S5) 
Transformer—First I. F. transformer, com- 
plete (L17, L18, C32, C33) 
Transformer—Power transformer, 105-125 
cycle (T1). 
Transformer—Power transformer, 105-125 
volt, 25 cycle (T1) 
Transformer—Power transformer, 100-250 
cycle (T1). 
Transformer—Second I. 
complete (L19, L20, C36, C38, C39, 
Trap—Wave trap, complete (L1) 
Volume Control (R13) 


The prices quoted above are subject to change without notice. 
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REPRODUCER ASSEMBLIES 


Board—+3-contact 
Oardumrer rama tate c ster cies havveleis iste sels 
Bracket—Output transformer mounting 
brackethandiclam pi) my-ciiei ss acct 
Colle —Rield ecotlen(h 23.) nace leacci se sce 
Coil—Neutralizing coil (L22) 
Cone—Reproducer cone 
58.5 WL a) ae Re 


Connector—3-contact male speaker cable 


reproducer terminal 


ay 


18 
1.85 
20 


oe eee eee ee 


and dust cap 


1.00 


CD 


CC 


Washer—Spring washer to hold field coil 
securely—Package of 5............6- 


DRIVE ASSEMBLIES 
Ball—5/32-inch dia. steel ball for plane- 


.20 


tary drive—Package of 20........... AS, 
Ball—!g-inch dia. steel ball for planetary 

drive bearing—Package of 20........ ee 
Bushing—Plate and bushing assembly for 

planetary drive mounting............ .20 
Coupling—Flexible coupling and shaft 

asseniblysexcompletens «ctr erctate.<lerecele cca .50 
Dial—Band indicating dial and cam as- 

oT 2 Rios ie MME ie Dia a SiC Sie SEP 1.05 
Drive—Variable tuning condenser drive, 

complete—including mounting bracket, 

drive, dial scale and indicator, less ver- 

nier dial, Stock No. 12870 and link, 

SEOCI IN OnglZ 6 OS mirke = eaiaie ecereranenevaraiel ers 4.40 
Gear—Anti-lash drive gear, complete.... 15 
Gear—Sector gear and link assembly for 

bandvesel ectotiner teen tetetmens eyes .20 
Indicator—Station selector indicator 

ONG sos Boat oon OO Sood omc bie Oe 220 
Link—Link and roller assembly, complete 

righ Spee « ha'sbins fey. em s)s ss eee 30 
Screen—Dial lamp screen and light diffuser PAs, 
Screw—Set screw for flexible coupling or 

gear, Stock Nos. 12905 and 12906— 

Deckers Gr LO sss am Gita wale ocleees ARES: 
Shaft—Direct drive shaft and pinion gear 

POR WAGEIALY ALIVE. oe shin wo cto. ce oh 


Shaft—Vernier drive shaft for planetary 
CATIV CG Bemis ofp re aicinre alc loteteraueveceenye' chiags 6s 
Spring—Tension spring for planetary 
drive bearing—Package of 10 
Spring—Tension spring for gear, Stock 
No. 12906—Package of 10 
Spring—Tension spring for link, Stock 
No. 8051—Package of 5 


MISCELLANEOUS ASSEMBLIES 


Bracket—Tuning lamp mounting bracket 
ANG GES oS Sabon Ud ole obo CIO oe 
Cover—Reproducer cover assembly 
Crystal—Station selector escutcheon and 
crystal 
Escutcheon—Tuning lamp escutcheon... 
Knob—Large station selector knob—Pack- 
age of 5 
Knob—Low frequency tone control and 
power switch, volume control, range 
switch or high frequency tone control 


oe ee owes ee 


eee eee eee eee eee reer eee ee ore 


eee eee eee eee ee eee eee esses es 


knob—-Package Of Seo os eee ee wes 
Knob—Small (vernier) station selector 
NOH Packages Obs yop cue wae sla ore oe 
Screw—Chassis mounting screw assembly 
Packa remota ichire aretectissetelehenets 


Spring—Retaining spring for knob, Stock 

Nos. 11347 and 12700—Package of 5. 
Spring—Retaining spring for knob, Stock 
No. 12699—Package of 10 


eee eee ereee 


RCA VICTOR MODELS 10T11 AND 10K11 
TEN-TUBE, FIVE-BAND, A-C, SUPERHETERODYNE RECEIVERS 


Technical Information and Service Data 


The chassis end speakers of these instruments are identical to 
Models 10T and 10K respectively. The cebinet for Model 10Tll-is fin- 
ished in black and white with chromium trimmings which include tubuler- 
steel support rsils. The cabinet for Model 10K11 is finished with 
veneers of Bubinga wood and employ chromium trimmings which include 
tubular-steel support rails. 


Service Data for Models 10T and 10K are directly applicable to 
these instruments except the Replacement Parts for Miscellaneous As- 
semblies which are listed below. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified 
and may be purchased from euthorized dezlers. 


DESCRIPTION 


MISCELLANEOUS ASSEMBLIES 


BRACKET - Tuning tube mounting bracket and clamp 

CRYSTAL - Station selector escutcheon and crystal 

ESCUTCHEON - Tuning tube escutcheon 

KNOB - Large station selector knob for Model 10T11 

KNOB =- Large station selector knob for Model 10K11 

KNOB - Smell (vernier) station selector knob for Model 
10K11 

KNOB - Small (vernier) station selector knob for Model 
LOT Ey 

KNOB - Volume control, range switch, H.F. tone control 
or L.eF. tone control and power switch knob - 
for Model 10T11 

KNOB - Volume control, range switch, H.F. tone control 
or L.F. tone control and power switch knob - 
for Model 10K11 

SCREW - Chassis mounting screw essembly for Model 10K11 

SCREW - Chassis mounting screw assembly for Model 10711 

SHIELD - Magic brain shield 

SPRING - Retaining spring for knob stock 13277, 13278, 

13316, 13317 
SPRING - Retaining spring for knob stock 13276, 13315 


SERVICE DIVISION 
RCA MANUFACTURING CO., INC., 
CAMDEN, N. J., U.S.A. 
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RCA VICTOR MODELS 9T and 9K2 


Nine-Tube, Five-Band, A-C Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
“TL eee CN) a et See Be or CA ©. 9 Dantas Seat ek ie Se ee 
3 eee A) ‘: PE Re 175 kc (osc.), 350 ke (osc., det., ant.) 
Standard Broadcast” (A)........-. 530-1,800 ke MStindard (broadcast. (A) ii Oo Reine es wks a ns 
“Medium Wave” (B)........2..-- 1,800-6,400 ke a ee ne river os ee ee ae 
: us “Medium Wave” var 5 6, QUO \RE (osc,, det., ant. 
Beereewvave (C) oi ceccsmcicees 6,400-23,000 kc iehore Wave™ (C)..... 20,000 ke (osc., det., ant.) 
Bites Short Wave (D)i.. 0.32... 23,000-60,000 ke “Ultra Short Wave” (D)..57,000 kc (osc., det., ant.) 
Re PCUCACY Sse ist sy ilk 114 oyclninih i otaneTe ia Bren «+ » doxsioin's aime Dare phys tian m/abe an nil ere ayn arg et # t'* 460 ke 
RADIOTRON COMPLEMENT (I ROEA-CHG Ve Second Detector and A.V.C. 
MOK Pie cols k ewes oo alse R-F Amplifier (Gy ROCCE Ye 2-4 Audio Voltage Amplifier 
ES OL ssh ECs Wales = wee a's First Detector CT) RCCL aT Te ass Pee ee Power Output 
RRS ENO| Fate irs tak ais Pe Ne Oscillator (8) ROARS Sue Nes Se fades Tuning Tube 
Rg SG! Raa ee Ware corer ae I-F Amplifier (O)PRCAS ZAG oh esas aoe oe Full Wave Rectifier 
EES A Vrs Gn snares os wanda y + aig he 4 te wigs + Sh gE Ho Mazda No. 46, 6.3 volts, 0.25 ampere 
Power SuppPLy RATINGS 
A nee ae yp eee oo ye ee ee oc 105-125 volts, 50-60 cycles, 120 watts 
ES aS ne hen eer et ae ee eee ee 105-125 volts, 25-60 cycles, 120 watts 
RRR iandet de hire ad oie Yd eine ON acle wings WW > 0 100-130/140-160/195-250 volts, 40-60 cycles, 120 watts 
PowER OvuTPuT LouDSPEAKER 
a Ie Oe a Sk a 5 watts hn ee CC, See ee Electrodynamic 
OR Ea CE ge a a er 9 watts Impedance (V.C.)......... 2.2 ohms at 400 cycles 


Mechanical Specifications 


CABINET DIMENSIONS MopeEt 9T Monet 9K2 
MEET eee gi i or puis anal Gci ah yore clo diac i Yan OO TL RInehesy re yee bess e sede eae 41 inches 
NP ae ae Re hee cre i ial Pewsey a ail wi Pe Wine Ge sts tS re a Ro ees eo 27346 inches 
et ng A rie day eG ote we aariohe Hime seme a8 PC Aes Len as Spt nee ee Bes 14% inches 
WEIGHTS 

Ream Dee N TS MUR) Conc ee an Pear diy ties Meas eidlie able BET ORINGN co rateas cut Ce Sine nk Ae oon 60k Hs 86 pounds 
RN: OMAN Weta hie Vee Ve wis ee ee eels 53. eDOUMOG AA am vpeNite wick eS KEE CL ae Ss 129 pounds 
Rese. | Mime NSIONS. < | 5.cciisa gos ook vce cpm eS ve On tale ele Naleceie sits 15 inches x 934 inches x 3 inches 
Sef Eo deeb ah: EP Pa eee reste Cr Cr I a a ee A 914 inches 
Operating Controls. (1) Music-Speech—Power Switch, (2) Volume, (3) Tuning, (4) Range Selector, (5) Tone 
Sa se OS ae oe are ane tan as eins eiadega'e a #9 re Bee lee Ge naemels nae ete} 20 to 1 and 100 to 1 


General Description 


These receivers represent the result of thorough electrodynamic loudspeaker, and incorporates the 
development, design, and substantial manufacture. newly developed “Magic Voice.” Design features 
Noteworthy technical improvements have been ap- incorporated in these receivers include built-in doublet 
plied in achieving marked advantages of operation, antenna coupler; “Magic Brain”; improved plunger- 
and efficiency of performance. type air-dielectric adjustable trimming capacitors in 

Model 9T is a nine-tube, table-type, “Magic Brain” the antenna, detector, and oscillator coil circuits; 
superheterodyne receiver with an eight-inch electro- tuned r-f amplifier; high-efficiency first detector (con- 
dynamic loudspeaker. Model 9K2 employs an identical verter) with separate oscillator; beam-type power 
radio chassis, is of the console-type, has a twelve-inch amplifier; magnetite core adjusted if transformers, 
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low-frequency oscillator tracking, and wave-trap; two- 
point aural compensated volume control; music-speech 
switch; automatic volume control; phonograph ter- 
minal board; new selector dial; and a dust-proof elec 
trodynamic loudspeaker. 

Service convenience has been a controlling factor 
in the layout of the chassis parts and wiring. The 
assembly of these various elements is such that the 


number of conductors is minimized, with all import- 
ant connections being readily accessible. Trimming 
adjustments are located at accessible points. A double 
tuning-knob arrangement permits the choice of either 
a twenty-to-one or a hundred-to-one dial drive ratio. 
The latter permits ease of tuning, especially in the 
“Medium wave”, “Short wave”, and “Ultra short 
wave” bands. 


Circuit Arrangement 


The conventional type of superheterodyne circuit 
is used. It consists of an r-f amplifier stage, first- 
detector (converter) stage, separate oscillator stage, 
an if amplifier stage, a diode-detector—automatic- 
volume-control stage, an audio voltage-amplifier stage, 
a beam-type power-amplifier stage, a tuning indicator 
“Magic Eye”, and a full-wave rectifier. 


“Magic Brain’ 


The new “Magic Brain” is constructed as a sepa- 
rate, self-contained, completely shielded, five-band, 
oscillator. detector’ antenna-tuning unit which plugs 
into the main chassis. 

A single-wire antenna, or a doublet antenna, when 
connected to the proper input terminals of the re- 
ceiver, is coupled to the control grid of the RCA-6K7 


RI c7 
POW. TUNING TUBE 
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©) ° 
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Figure 1—Radiotron and I-F Trimmer Locations 


rf amplifier tube through the tuned r-f transformer 
consisting of L6, L5, L4, L3, and L2 (except when 
range selector is in “Ultra short wave” position). 
The primary coil L13 of the “Ultra short wave” (D) 
band tuned rf transformer remains in the antenna 
circuit at all times. A unique method of switching 
is used. In the “Long wave” (X) band, L6 becomes 
the primary with L5, L4, L3, and L2 as secondary. 
In the “Standard broadcast” (A) band, L5 becomes 
the primary with L4, L3, and L2 as secondary (L6 
shorted out). In the “Medium wave” (B) band, L4 
becomes the primary with L3 and L2 as secondary 
(L6 and L5 shorted out). In the “Short wave” (C) 
band, L3 becomes the primary with L2 as secondary 
(L6, L5, L4, and tap on L4 shorted out). The tap on 
L4 is provided to’ prevent interaction with L3 and 
L2 when operating receiver in “Short wave” band. 
In the “Ultra short wave” (D) band, Lé6, Bie 4e 


and L3 are shorted out and grounded, and secondary 
L14 is placed in shunt with L2. The latter connection 
prevents undesirable interaction of L2 with L14. This 
method of switching reduces the total number of coils 
and leads, and results in having a low-loss. primary 
and secondary winding for each band with high 
efhciency of operation. 

The band switching of the detector circuits is 
similar to that of the antenna circuits. Coils Lis. 
L21, and L20 are always connected in series with the 


plate circuit of the RCA-6K7 r-f amplifier tube. In - 


the “Long wave” (X) band, L19, L18, L17, and L16 
are connected in series as the secondary circuit. The 
ground of the coil system is at the low end of L19. 
L20 acts as the primary which transfers energy to the 
secondary L19. Capacitor C33 resonates primary L20 
at the proper frequency. In the ‘Standard broadcast” 
(A) band, L18, L17, and L16 are connected in series 
as the secondary circuit. The ground of the coil 
system is now between L18 and L19. L19 is used as 
the primary and is resonated at the proper frequency 
by capacitors C34 and C35 which are in shunt with 
this coil. Capacitor C33 is connected to transfer 
energy to the primary coil L19. In the “Medium 
wave” (B) band, L17 and L16 are connected in series 
as the secondary. The ground of the coil system is 
now between L17 and L18. L18 is used as the 
primary and is resonated at the proper frequency by 
capacitor C34 which is in shunt with this coil. L19 
is shorted by the range selector. Capacitor C33 trans- 
fers the r-f energy from the plate circuit to the pri- 
mary L18. In the “Short wave” (C) band, L16 is 
the secondary. The ground of the coil system is 
now between L16 and L17. L17 is used as the primary 
and is resonated to the proper frequency by capa- 
citor C34. In addition, L15 acts as a high-frequency 
primary which resonates above 20 mc and improves 
the gain at the high-frequency end of the “Short 
wave” band. Coils L19 and L18 are shorted by the 
range selector. L21 is effectively r-f bypassed in this 
position by capacitor C32. In the “Ultra short wave” 
(D) band, L22 is the secondary, or grid coil, and 
consists of approximately a single turn of silver plated 
strap around a 7/8-inch coil form. The primary coils, 
L21 afd L15 are in series on this band, with L21 
acting as a low-frequency primary and L15 as a high- 
frequency primary. L16 is shunted by L22 instead of 
being shorted directly by the range selector. Any 
inductive effect of L16 is thus eliminated. L19, L18, 
and L17 are shorted directly by the range selector. 
Separate windings are employed in the oscillator 
stage for each position of the range selector. The 
inherent stability of this circuit provides minimum 
frequency drift which is especially advantageous for 


a 


high-frequency reception. The locally generated sig- 
nal is capacitance coupled to control grid No. 2 of 
the RCA-6L7 first detector. 

The output of the “Magic Brain” is fed to the if 
amplifier through the plug-in cable. This cable also 
supplies all power required by the “Magic Brain” 
unit. 


I-F Amplifier 

The intermediate-frequency amplifier consists of 
an RCA-6K7 in a transformer-coupled circuit. The 
windings of these transformers are resonated with 
fixed capacitors, and are adjusted by molded mag: 
netite cores (both primary and secondary) to tune to 
460 ke. 


Detector and A.V.C. 

The modulated signal as obtained from the output 
of the if stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistors R12 and R13, is applied as automatic 
control-grid bias to the first-detector and if tubes. 
The second (auxiliary) diode of the RCA-6H6 is 
used to supply residual bias to the controlled tubes 
under conditions of little or no signal. This diode, 
under such conditions, draws current which flows 
through resistors R11, R12, and R13, thereby main- 
taining the desired operating bias on such tubes. On 
application of signal energy above a certain level, 
however, the auxiliary bias-diode ceases to draw 
current and the a.v.c. diode takes over the biasing 
function. 


Audio System 

The manual volume control consists of an acoustic- 
ally tapered potentiometer in the audio circuit be- 
tween the output of the detector-diode and the in- 
put grid of the RCA-6F5 audio voltage-amplifier tube. 
This control has a two-point tone-compensating filter 
connected to it so that the correct aural balance will 
be obtained at different volume settings. Phonograph 


SERVICE 


The various diagrams in this booklet contain such 
information as will be needed to locate causes for de- 
fective operation if such develops. The values of the 
various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagram. Identification titles, such as Cl, L2, R1, etc., 
are provided for reference between the illustrations 
and the Replacement Parts List. The coils, reactors, 
and transformer windings are rated in terms of their 
d-c resistance only. Resistance values of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are seventeen adjustments required for the 
alignment of the oscillator, first-detector, and antenna- 
tuned circuits; one adjustment for the wave-trap; and 
four adjustments for the if system. Fifteen of these 
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terminals are provided to feed the output of an ex- 
ternal phonograph pickup to the control grid of the 
audio amplifier through this aurally compensated 
volume control. 

The output of the voltage amplifier is resistance- 
capacitance coupled to the control grid of the RCA- 
6L6 power output tube. The output of this stage is 
transformer coupled to the voice coil of the electro- 
dynamic speaker. 

The “Music-speech” control consists of a switch 
S5 which, in the “Speech” position, places an addi- 
tional capacitor C57 in shunt with the capacitor C56 
in one of the tone compensating filters. This reduces 
the low-frequency response of the amplifier and pro- 
vides maximum intelligibility of the voice frequencies. 

Continuously variable tone control is effected by 
means of capacitor C62 and variable resistor R27 
shunting the plate circuit of the output tube. 

“Magic Eye” 

An RCA-6E5 cathode-ray tuning tube is used as 
a means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 
consists of an amplifier section and a cathode-ray 
section built in the same glass envelope. A portion of 
the signal voltage developed across resistor R13 is 
used to actuate the grid of the amplifier section. 
Maximum voltage is applied to this grid when the 
receiver is tuned to resonance with an incoming 
carrier. This condition is evidenced by the minimum 
width of the dark sector on the fluorescent screen. 


“Magic Voice” (Model 9K2) 

Model 9K2 is designed with a cabinet incorporat- 
ing the “Magic Voice.” This is accomplished by hav- 
ing the rear of the speaker compartment completely 
enclosed by a tight-fitting back. 

Five metal open-end pipes of equal diameter but 
of three different lengths are inserted in holes in the 
cabinet base and extend upward in the speaker com- 
partment. The effect is to cause the lower-frequency 
waves, reaching the front of the cabinet through the 
pipes, to arrive approximately in-phase giving ex- 
tended low-frequency response without boominess, or 
cabinet resonance. 


DATA 


adjustments are made with plunger-type air trimming 
capacitors and require the use of an RCA Stock No. 
12636 Adjusting Tool. Each of these capacitors has 
a lock nut for securing the plunger in place after ad- 
justment. The remaining seven adjustments are made 
by means of screws attached to molded magnetite 
cores. These cores change the inductance of the par- 
ticular coils in which they are inserted to provide 
exact alignment. All of these adjustments are accu- 
rately made during manufacture and should remain 
in proper alignment unless affected by abnormal con- 
ditions of climate or purported alterations for servic 
ing, or unless altered by other means. Loss of sensi- 
tivity, improper tone quality, and poor selectivity are 
the usual indications of improper alignment. Such 
conditions will usually exist simultaneously. Correct 
performance of this receiver can only be obtained 
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when these adjustments have been made by a skilled 
service engineer with the use of adequate and reliable 
test equipment. The manufacturer of this receiver 
has such test equipment available for sale through its 
distributors and dealers. 

The extensive frequency range of these receivers 
necessitates a more or less involved method of align- 
ment. However, it the following directions are care- 
fully applied in the sequence given, normal perform- 
ance of the instruments will be obtained. 

The plunger-type air trimming capacitors have their 
approximate plunger settings tabulated on figure 6. 
If the plungers have been disturbed from their orig- 
inal adjustments, they may be roughly set to the spe- 
cified dimensions prior to alignment. 

In performing services on the “Magic Brain”, the 
leads should be restored to their original positions, 
since the lead-dress is important for proper operation 
and dial calibration. 


Precautionary Dressing of Leads for ‘’Magic Brain’’ 


Alignment 
(Refer to Figure 4) 
Band “X” 
1. Keep blue lead A of S1 to antenna coil L4-5 dressed 


away from chassis, and from yellow lead X of S1 to 
antenna coil L5-6. 


2. Bus lead from C-10 to $1 should be as short as 
possible. 

3. Keep blue lead A of S2 to detector coil L18-19 clear 
of chassis, coil shield, coil, and other leads. 

4. Keep spaghetti lead C6 to X of S1 apart from spaghetti 


lead C5 to A of Sl, and from chassis. 


Band “A” 
1. Keep green lead terminal S1 to antenna coil tap L4 
away from chassis, coil shield, and coil. 
Keep spaghetti lead C5 to A of S1 apart from spaghetti 
lead C6 to X of S1 and from chassis. 


Band Gn 
Lead from C19 to oscillator coil L7 should be main- 
tained as short and straight as possible. 

For alignment, the test-oscillator frequency should 
be quite accurate. A convenient and reliable means 
of accurately checking the frequency of test oscil- 
lators, receivers, etc., is the RCA Stock No. 9572 
Crystal Calibrator. 

If the test-oscillator signal cannot be heard as the 
receiver (heterodyne) oscillator air-trimmer plunger 
is changed from its minimum-capacity to maximum- 
capacity position (receiver dial and test oscillator set 
to the specified frequencies, and the correct oscillator 
air-trimmer used) it may be an indication that the 
test-oscillator frequency is outside the range covered 
by the air-trimmer. Under such conditions, when a 
more accurate setting of the test oscillator cannot be 
determined, set the oscillator air-trimmer plungers to 
the approximate settings given on figure 6. Tune the 
test oscillator until the signal is heard in the speaker. 
Each of two test-oscillator settings (the fundamentals 
or the harmonics of which are 920 ke apart) produce 
a signal. The lower-frequency test-oscillator setting 
should be used as this places the test-oscillator (sig- 
nal) frequency 460 ke below the frequency of the 
receiver heterodyne oscillator. 


2: 
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Holes are provided in the top of the rf and an- 
tenna coil cans on some models to enable a tuning 
check with the. RCA Stock No. 6679 Tuning Wand. 
The hole in the top of the detector coil can has a 
cinch button which must be removed before insertion 
of the tuning wand. When the brass end of the wand 
is inserted in the coil, the inductance of the coil is 
decreased. If this results in an increase of output, the 
respective air-trimmer capacitance should be decreased 
(plunger pulled out). If inserting the iron end of the 
tuning wand causes an increase in output, resulting 
from an increase of inductance of the coil, the re- 
spective air-trimmer capacitance should be increased 
(plunger pushed in). If the range of the air trimmer 
is not sufficient to give the desired results, the lead- 
dress may be changed in the particular circuit being 
aligned, so as to cause the circuit to resonate within 
the range of the trimmer. An increase in the capacity- 
to-ground of the circuit will be required if the iron 
end of the tuning wand causes an increase of signal 
output when the air-trimmer plunger is full-in, while 
a decrease in the capacity-to-ground will be required 
if the brass end of the tuning wand causes an increase 
in signal output when the airtrimmer plunger is 
full-out. 

Two methods of alignment are applicable—one re- 
quires use of the cathode-ray oscillograph, and the 
other requires a voltmeter or glow-type indicator. 
The cathode-ray alignment method is advantageous 
in that the indication provided is in the form of a 
wave-image which represents the resonance character- 
istics of the circuit being tuned. This type of align- 
ment is possible through use of apparatus such as the 
RCA Stock No. 9558 Frequency Modulator and the 
RCA Stock No. 9545 Cathode-Ray Oscillograph. The 
output-indicator method should be performed with an 
instrument such as the RCA Stock No. 4317 Neon 
Glow Indicator. Both of these procedures are out- 
lined below. 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 5. Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Connect the re- 
ceiver chassis to a good external ground. Connect 
oscillograph “Vertical” input terminals as indicated 
on figure 3. Set oscillograph power switch to “On” 
and adjust “Intensity” and “Focus” controls to give 
a clearly defined spot, or line, on the screen. Set 
oscillograph “Ampl. A” switch to “On,” “Vertical 
gain” control full-clockwise, “Ampl. B” switch to 
“Timing,” “Range” switch to No. 2 position, and 
“Timing” switch to “Int.” Place the “Sync.” control, 
“Freq.” control, and “Horizontal gain” control to 
about their mid-positions. For each of the following 
adjustments, the test-oscillator output must be regu- 
lated so that the image obtained on the oscillograph 
screen will be of the minimum size for accurate ob- 
servation. The receiver volume-control setting is 
optional. 


|-F Adjustments 


(a) Connect the “Ant.” output of the test oscillator 
to the grid cap of RCA-6K7 if tube (with grid 


(b) 


110 - 


50-60~ Gee 


= 


(c) 


(d) 


(e) 


lead in place) through a .001-mfd. capacitor, 
with “Gnd.” to receiver chassis. Tune the test 
oscillator to 460 ke and place its modulation 
switch to “On” and its output switch to “Hi.” 

Turn on the receiver and test oscillator. Increase 
the output of the test oscillator until a deflection 
is noticeable on the oscillograph screen. The 


(SEE TEXT) 
TO DETECTOR TMV-122-B > 
¥ OUTPUT _ CATHODE RAY <a A 
TO RECEIVER OSCILLOGRAPH =~ 
CHASSIS GROUND > iS 
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TEST OSCILLATOR 


SN 413 


Figure 5—Alignment Apparatus Connections 


figures obtained represent several waves of the 
detected signal, the amplitude of which may be 
observed as an indication of output. Cause the 
wave-image formed (400-cycle waves) to be 
spread completely across the screen by adjusting 
the “Horizontal gain” control. The image should 
be synchronized and made to remain motionless 
by adjusting the “Sync.” and “Freq.” controls. 

Adjust the two magnetite core screws L27 and 
L26 (see figures 1 and 8) of the second i-f trans- 
former (one on top and one on bottom) to pro- 
duce maximum vertical deflection of the oscillo- 
graphic image. This adjustment places the trans- 
former in exact resonance with the 460-kc signal. 


The sweeping operation should follow using: the 
frequency modulator. Shift the oscillograph 
“Timing” switch to “Ext.” Insert plug of fre- 
quency-modulator cable in test-oscillator jack. 
Turn the test-oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 


Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 
“Freq.” control on the oscillograph to obtain two 
waves. These waves will be identical in shape, 
totally disconnected, and appear in reversed po- 
sitions. They will have a common base line, 
which is discontinuous. Adjust the “Freq.” and 
“Sync.” controls of the oscillograph to make 
them remain motionless on the screen. Continue 
increasing the test-oscillator frequency until these 
forward and reverse curves move together and 
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overlap, with their highest points exactly coin- 
cident. This condition will be obtained at a test- 
oscillator setting of approximately 575 ke. 


(f) With the images established as in (e), re-adjust 


(g) 


(h) 


the two magnetite core screws L27 and L26 on 
the second i-f transformer so that they cause the 
curves on the oscillograph screen to become 
exactly coincident throughout their lengths and 
have maximum amplitude. 
Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the input of the i-f system, ie., to the RCA- 
6L7 first-detector grid cap, through a .001-mfd. 
capacitor (with grid lead in place). Regulate the 
test-oscillator output so that the amplitude of the 
oscillographic image is approximately the same 
as used for adjustment (f) above. 

The two first i-f transformer magnetite core 
screws L25 and L24 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse curves to become 
coincident throughout their lengths and have 
maximum amplitude. The composite wave ob- 
tained in this manner represents the resonance 
characteristic of the total if system. Lack of 
Symmetry or irregularity of the resultant image 
will indicate the presence of a defect in thé if 
System. 


R-F Adjustments 


Make receiver dial adjustments as outlined by 


“Selector dial,” figure 11. 
in sequence of “Wave-trap,” “Ultra short wave” 
band, “Short wave” 
“Standard broadcast” band, and “Long wave” band. 


“Wave-Trap’’ Adjustment 


(a) 


(b) 


Alignment must be made 


band, ‘Medium wave” band, 


Connect the output of the test oscillator to the 
antenna terminal “Al” through a 200-mmfd. 
(important) capacitor. Remove the plug of the 
frequency-modulator cable from the test-oscillator 
jack. Turn test-oscillator modulation switch to 
“On.” Shift the oscillograph “Timing” switch 
to “Int.” Place receiver range selector in “Stand 
ard broadcast” position. Set the receiver dial to 
a position of no extraneous signals near 600 kc. 
Tune the test oscillator to 460 ke. Adjust the 
wave-trap magnetite core screw to the point 
which causes minimum amplitude of output 
(maximum suppression of signal) as shown by 
the waves on the oscillograph. An increase of 
the test-oscillator output may be necessary be- 
fore this point of minimum amplitude, obtained 
by correct adjustment of Wwave-trap screw, be- 
comes apparent on oscillograph screen. 


“Ultra Short Wave” Band 


Connect the “Ant.” output ot the test oscillator 
to the antenna terminal “Al” of the receiver 
through a 300-ohm resistor. Set the receiver 
range selector to its “Ultra short wave” position 
and its dial pointer to 57,000 ke. Adjust the test 
oscillator to 19,000 ke. The third harmonic of 
19,000 ke is used for this adjustment. If the indi- 


cation on the oscillograph screen is not sufficient 
for the following adjustments at 57,000 kc, the 
vertical-input terminals of the cathode-ray oscillo- 
graph may be connected thus: “Hi” to the plate 
contact of the RCA-6L6 power-output tube 
socket with the “0” terminal to chassis-ground. 
The receiver should be turned off while making 
this connection since the plate potential is im- 
pressed across the oscillograph input and a severe 
shock will result if contact is made between these 
two points. If this connection is made, advance 


ceiver dial pointer to 28,500 ke. To decrease in- 
ductance, move the grounded ends (straps) of 
L11 and L12 (see figure 4) nearer chassis. Do 
not allow straps to touch chassis except where 
connected. To increase inductance, move the 
straps farther away from chassis. Adjust posi- 
tion of straps till maximum (peak) output results. 
The alignment of the detector tuned circuit 
should next be checked at 28,500 kc without 


the receiver volume control to its maximum posi- a Ae 

tion. Adjust oscillator air-trimmer C23 for maxi- x’ Sone. fpr (onr) 

mum (peak) output. Two positions, each pro- wate =) 
: : 1500 K.C- ‘ 

ducing maximum output, may be found. The po- BEF iy 

sition of minimum capacitance (plunger near PeoooK.c. 1 

out) should be used. This places the receiver 


_| yy 639 DET. 
57000 K.C. 


__4A--4+¢" C3SDET- 
ae | 20,000 K.C. 


RET yi 
DET, coll} eer” 


*D"_ CIOANT. 


© BME 
heterodyne oscillator 460 kc higher in frequency = 
than the incoming signal. Tighten lock nut. Ad- 
just the detector air-trimmer C39, while slightly 
rocking the gang tuning condenser back and 
forth through the signal, for maximum (peak) 
output. Two peaks may be found on this trim- 
mer. The peak of maximum capacitance (plunger 
near in) should be used. Tighten lock nut. Ad- 
just the antenna air-trimmer C10 for maximum 
(peak) output while slightly rocking the gang 
tuning condenser back and forth through the 
signal. Two peaks may be found on this trimmer 
which produce maximum output. The peak with 
maximum capacitance (plunger near in) should 
be used. Tighten lock nut. Check the image fre- 
quency by changing the receiver dial setting to 
56,080 ke. If the image signal is received at this 
position, the adjustment of the oscillator air- 
trimmer C23 has been correctly made. No ad- 
justments should be made while checking for the 
image signal. 


(c) Re-tune receiver for maximum response to 57,000 


ke (not image response) without disturbing test- 
oscillator adjustments. Change test oscillator to 
6,800—14,000 kc range. Tune test oscillator 
until signal is heard in speaker (should occur at 
approximately 14,250 kc, fourth harmonic of 
test oscillator used). Two test-oscillator settings 
(230 ke apart) will produce a signal at this point. 
The lower frequency test-oscillator setting should 
be used, as this places the test oscillator har- 
monic 460 kc below the frequency of the re- 
ceiver heterodyne oscillator. Tune receiver for 
maximum response at a dial setting of approxi- 
mately 28,500 ke (image should tune in at a dial 
setting approximately 27,580 kc) without alter- 
ing test-oscillator adjustment. Test- oscillator 
second harmonic of 14,250 ke is used for the 
following check. Check calibration of receiver 
dial. A receiver-dial reading of less than 28,500 
ke indicates that the inductance of the oscillator 
secondary coil L11 is too low and should be in- 
creased. If the receiver dial reading is greater 
than 28,500 kc, the inductance of L11 is too high 
and should be’ decreased. If it is necessary to 
change the inductance of L11, first remove bot- 
tom cover of “Magic Brain” and then set re- 
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Figure 6—“Magic Brain” Trimmer Locations 


changing either the receiver or test oscillator ad- 
justments. An increase of output when the brass 
end of a tuning wand is brought near L22 indi- 
cates that L22 is too high in inductance, while 
an increase when the iron end is brought near 
the coil indicates that the inductance is too low. 
The inductance of L22 may be varied by chang- 
ing the spacing between the grounded end 
(strap) of L22 and the strap connected from C41 
to contact on S2 (figure 4). An increase of spac- 
ing will increase the inductance, while a decrease 
of spacing will decrease the inductance. Adjust 
the spacing until maximum (peak) output results. 
Replace “Magic Brain” bottom cover and repeat 
adjustments in (b) prior to those of “Short 
wave” band. 


“Short Wave” Band 


(d) Set the receiver range selector to its “Short 


wave” position and its dial pointer to 20,000 kc. 
Adjust the test oscillator to 20,000 ke. If the 
vertical input cathode-ray connections were 
changed for adjustment (b) above, they should 
be restored to their original position as shown 
on figure 3. Adjust oscillator air-trimmer C13 
until maximum (peak) output is reached. Two 
peaks may be found with this circuit. The peak 
with minimum capacitance (plunger near out) 
should be used. Tighten lock nut. Adjust de- 
tector air-trimmer C35 until maximum (peak) 
output is reached, while slightly rocking the gang 


tuning condenser back and forth through the 
signal. Two peaks may be found with this cir- 
cuit. The peak with maximum capacitance 
(plunger near in) should be used. Tighten lock 
nut. Adjust antenna air-trimmer C3 until maxi- 
mum (peak) output is reached while slightly 
rocking the gang tuning condenser back and 
forth through the signal. Two peaks may be 
found with this circuit. The peak with maximum 
capacity (plunger near in) should be used. 
Tighten lock nut. Check the image frequency 
by changing the receiver dial setting to 19,080 
ke. The image signal should be received at this 
position indicating that the adjustment of C13 
has been correctly made. No adjustments should 
be made while checking for the image signal. 


“Medium Wave” Band 


(e) Place receiver range selector to its “Medium 
wave” position with its dial pointer set to 6,000 
ke. Tune the test oscillator to 6,000 ke.. Adjust 
oscillator air-trimmer C14 to produce maximum 
(peak) output as shown by the waves on the 
oscillograph. Two peaks may be found with this 
circuit. The peak with minimum capacitance 
(plunger near out) should be used. Tighten 
lock nut. Adjust the detector air-trimmer C36 
for maximum (peak) output while slightly rock- 
ing the gang tuning condenser back and forth 


through the signal. Two peaks may be found 
with this circuit. The peak with maximum ca- 
pacitance (plunger near in) should be used. 
Tighten lock nut. Adjust antenna air-trimmer 
C4 to produce maximum (peak) output. Tighten 
lock nut. 


Standard Broadcast’’ Band 


(f) Remove the 300-ohm resistor from between the 
test-oscillator “Ant.” post and receiver antenna 
terminal “Al” and insert a 200-mmfd. capacitor 
in its place. Place receiver range selector to 
“Standard broadcast” position with receiver dial 
pointer set to 600 kc. Tune the test oscillator to 
600 kc. Adjust oscillator magnetite core screw 
L9 (top of large oscillator coil can) for maximum 
(peak) output as shown by the waves on the 
oscillograph screen. 

Set receiver dial pointer to 1,500 kc. Tune test 
oscillator to 1,500 ke (1,500-3,100-kc range) and 
increase its output to produce a registration on 
the oscillograph screen. Carefully adjust the 
oscillator, detector, and antenna air-trimmers 
C16, C37 and C5, respectively, to produce maxi- 
mum (peak) output as shown by the waves on 
the oscillograph screen. Shift the oscillograph 
“Timing” switch to “Ext.” Place the frequency 
modulator sweep-range switch to its “Lo” posi- 
tion and insert plug of the frequency-modulator 
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Figure 7—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in full-mesh—Range selector in 
“Standard broadcast” position—Volume control maximum 


The resistance values shown between Radiotron socket 
contacts, gric caps, resistors, and terminals to receiver 
chassis ground or other pertinent point on figure 7, 
permit a rapid continuity check of the circuits. The 
use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 2, and Wiring Diagrams, figures 
3 and 4, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within + 20%. Variations in excess 
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of this limit will usually be indicative of trouble 1n cir- 
cuit under test. In all cases of measuring the resistance 
between points of the circuit and ground, it will be neces- 
sary to connect the negative terminal of the resistance 
meter to chassis-ground. If the polarity of the resistance 
meter is not known, it may be readily ascertained by con- 
necting a d-c voltmeter ot indicated polarity across the 
terminals of the device. 


(h) 


cable in test-oscillator jack. Turn test-oscillator 
modulation switch to “Off.” Re-tune the test 
oscillator (increase frequency) until the forward 
and reverse waves show on the oscillograph 
screen and become coincident at their highest 
points. This will occur at a test-oscillator setting 
of approximately 1,680 kc. Adjust trimmers C16, 
C37, and C5 again, setting each to the point 
which produces the best coincidence and maxt- 
mum amplitude of the images. 


Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn test- 
oscillator modulation switch to “On.” Set oscil- 
lograph “Timing” switch to “Int.” Tune test 
oscillator to 200 ke (200-400-kc range). Tune 
receiver for maximum response to this signal at 
a dial reading of approximately 600 kc. The 
third harmonic of the 200-ke signal is used for 
this adjustment. Shift oscillograph “Timing” 
switch to “Ext.” Insert the plug of the frequency- 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune the 
test oscillator (increase frequency) until the for- 
ward and reverse waves show on the oscillograph 
screen. This will occur at a test-oscillator setting 
of approximately 230 kc. Disregarding the fact 
that the two images may or may not come to 
gether, adjust the oscillator magnetite core screw 


L9 (top of large oscillator coil can) to produce 
maximum (peak) amplitude of the images. Shift 
the oscillograph “Timing” switch to “Int.” Re- 
move the plug of the frequency-modulator cable 
from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Repeat 
adjustments in (g) above to compensate for any 


Radiotron Cathode Current Readings 
Measured with Milliammeter Connected at Tube Socket 
Cathode Terminal under Conditions Similar to 

Those of Voltage Measurements 


CI) REALE = RP Save sce oul 8.0 ma. 
(2) REA-GL7—-ist Det. satin aecvn- 4.4 ma. 
Pee RG ALG fea OSC cae ras aia aude ae 6.7 ma. 
(AVE CACO Rag eae se, a steals usr gas 8.0 ma. 
(5) RCA-6H6—2nd Det-A.V.C.... — 

(Gy RCAC GE SIAC Ce), ten a ee 0.3 ma. 
(7) RCA-6L6 —Power ........... 63 ma. 
(8) RCA-6E5 —Eye .........5... 3.0 ma. 
(9) RCA-5Z4—Rect..........+06- 110 ma. * 


(* Cannot be measured at socket contact) 
changes caused by the adjustment of L9 core, 
tightening lock nuts on C16, C37, and C5, re- 
spectively, after each is adjusted. 


“Long Wave’’ Band 

(i) Shift the oscillograph “Timing” switch to nia 
Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Place re- 
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Figure 8—Radiotron Socket Voltages, Coil, and I-F Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Volume control minimum 


Note: Two voltage values are shown for some read- 
ings. The higher value shown in parenthesis with asterisk 
(*) indicates operating conditions without voltmeter load- 
ing. The lower value is the actual measured voltage and 
differs from the higher value because of the additional 
loading of the voltmeter through the high series circuit 
resistance. 


The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 


chassis ground on figure 8 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
in +-20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. To 
duplicate the conditions under which the voltages were 
measured requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50, 250, 500, and 1,000 volts. Use the 
nearest range above the voltage to be measured. Avc volt- 
ages were measured with a corresponding a-c meter. 
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ceiver range selector to its “Long wave” position. Tune the test oscillator to 460 ke. Place its 


Set the receiver dial pointer to 175 kc. Tune the modulation switch to “On” and _ its output 
test oscillator to 175 ke and increase its output switch to “Hi.” 
until a deflection is noticeable on the oscillograph (b) Adjust the two magnetite core screws of the 
screen. Adjust oscillator magnetite core screw second i-f transformer: (one on top and one on 
L10 (located on top of small oscillator coil can) bottom) to produce maximum (peak) output. 
so that maximum (peak) amplitude of output is (c) The two first if transformer magnetite core 
shown on the oscillograph screen. screws (one on top and one on bottom) should 
(j) Set receiver dial pointer to 350 kc. Tune test be adjusted to produce maximum (peak) output. 
oscillator to 350 kc. Adjust the oscillator, de- It is advisable to repeat the adjustment of all i-f 
tector, and antenna air-trimmers C18, C38, and magnetite core screws to assure that the inter- 
C6 to produce maximum (peak) output as shown action between them has not disturbed the orig- 
by the waves on the oscillograph screen. With- inal adjustments. 
out disturbing the connections, shift the oscillo- f 
graph “Timing” switch to “Ext.” Place the R-F Adjustments 


frequency-modulator sweep-range switch to its 
“Hi” position and insert plug of frequency- 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (decrease frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen and become coincident at their “Wave-Trap”’ Adjustment 


Make receiver dial adjustments as outlined by 
“Selector dial,” figure 11. Alignment must be made 
in sequence of “Wave-trap,” “Ultra short wave” 
band, “Short wave” band, “Medium wave” band, 
“Standard broadcast” band, and “Long wave” band. 


highest points. This will occur at a test-oscillator 
setting of approximately 198 kc. This setting 
places the test-oscillator frequency to 175 ke. 
The second harmonic is now used for the 350 ke 
adjustment. Adjust air-trimmers C18, C38, and 
C6, again, to produce maximum amplitude of the 
images and best coincidence throughout their 
lengths. 

(k) Re-tune the receiver to approximately 175 kc so 
that the forward and reverse waves appear on 
the oscillograph screen. Adjust the oscillator 
magnetite core screw L10 to produce maximum 
(peak) amplitude of the waves, disregarding the 
fact that the two images may or may not come 
together. 

(1) Shift the receiver dial setting to 350 kc without 
altering any other adjustments (frequency modu- 
lator still in operation). Adjust air-trimmers 
C18, C38, and C6, respectively, to produce maxi- 
mum amplitude and best coincidence of the 
waves. These adjustments compensate for any 
changes caused by the adjustment of the mag- 
netite core screw L10. Tighten lock nuts on 
C18, C38, and C6, respectively, after each is 
adjusted. 


Output Indicator Alignment 


Attach the output indicator across the loudspeaker 
voice-coil circuit. Advance the receiver “Volume” 
control to its maximum position, letting it remain in 
such position for all adjustments. For each adjusting 
operation, regulate the test-oscillator output so that 
the signal level is as low as possible and still be ob- 
servable at the receiver output. Use of such small 
signal will obviate broadness of tuning which would 
otherwise result from a.v.c. action on a stronger one. 


I-F Adjustments 


(a) Connect the “Ant.” output of the test oscillator 
to the grid cap of the RCA-6L7 first detector 
tube (with grid lead in place) through a .001- 
mfd. capacitor, with “Gnd.” to receiver chassis. 
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(a) 


(b) 


Connect the “Ant.” output of the test oscillator 
to the antenna terminal “Al” on the receiver 
through a 200-mmfd. (important) capacitor. 
Place the range selector to its “Standard broad- 
cast” position and set the receiver dial pointer 
to a position of no extraneous signals near 600 
kc. Tune the test oscillator to 460 ke. Adjust 
the wave-trap magnetite core screw to the point 
which causes minimum output (maximum sup- 
pression of signal). An increase of the test- 
oscillator output may be necessary before the 
point of minimum output, obtained by adjust- 
ment of wave-trap screw, becomes apparent on 
the output indicator. 


“Ultra Short Wave” Band 


Connect the “Ant.” output of the test oscillator 
to the antenna terminal “Al” through a 300-ohm 
resistor. Set receiver range selector to its “Ultra 
short wave” position and its dial pointer to 
57,000 kc. Adjust the test oscillator to 19,000 
ke. The third harmonic of 19,000 ke is used for 
this adjustment. Adjust the oscillator air-trimmer 
C23 for maximum (peak) output. Two posi- 
tions for maximum output may be found. The 
position of minimum capacitance (plunger near 
out) should be used. This places the receiver 
heterodyne oscillator 460 kc higher in frequency 
than the incoming signal. Tighten lock nut. 
Adjust the detector air-trimmer C39 while 
slightly rocking the gang tuning condenser back 
and forth through the signal for maximum 
(peak) output. Two peaks may be found on 
this trimmer. The peak of maximum capacitance 
(plunger near in) should be used. Tighten lock 
nut. Adjust the antenna air-trimmer C10 for 
maximum (peak) output while slightly rocking 
the gang tuning condenser back and forth 
through the signal. Two peaks may be found on 


.this trimmer which produce maximum output. 


The peak with maximum capacitance (plunger 
near in) should be used. Tighten lock nut. 


Pe. 


(c) Retune receiver for 


© ACA MFG. CO,, INC. 


M-81027-0 


Check the image frequency by changing the re- 
ceiver dial setting to 56,080 ke. If the image 
signal is received at this position, the adjustment 
of the oscillator air-trimmer C23 has been cor- 
rectly made. No adjustments should be made 
while checking for the image signal. 

maximum response to 
57,000 ke (not image response) without dis- 
turbing test-oscillator adjustments. Change test 
oscillator to 6,800-14,000-kc range. Tune test 
oscillator until signal is heard in speaker (should 
occur at approximately 14,250 ke, fourth har- 
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Figure 9—Universal Transformer 


monic of test oscillator used). Two test-oscillator 
settings (230 ke apart) will produce a signal at 
this point. The lower frequency test-oscillator 
setting should be used, as this places the test 
oscillator harmonic 460 ke below the frequency 
of the receiver heterodyne oscillator. Tune re- 
ceiver for maximum response at a dial setting of 
approximately 28,500 ke (image should tune in 
at a dial setting of approximately 27,580 kc) 
without altering test-oscillator adjustment. Test- 
oscillator second harmonic of 14,250 ke is used 
for the following check. Check calibration of 
receiver dial. A receiver-dial reading of less than 
28,500 ke indicates that the inductance of the 
oscillator secondary coil L11 is too low and 
should be increased. If the receiver-dial reading 
is greater than 28,500 kc, the inductance of L11 
is too high and should be decreased. If it is 
necessary to change the inductance of L11, first 
remove bottom cover of “Magic Brain” and then 
set receiver dial pointer to 28,500 kc. To de- 
crease inductance, move the grounded ends 
(straps) of L11 and L12 (see figure 4) nearer 
chassis. Do not allow straps to touch chassis ex- 
cept where connected. To increase inductance, 
move the straps farther away from chassis. Ad- 
just position of straps till maximum (peak) out- 
put results. The alignment of the detector-tuned 
circuit should next be checked at 28,500 ke with- 
out changing either the receiver or test oscillator 
adjustments. An increase of output when the 
brass end of a tuning wand is brought near L22 
indicates that L22 is too high in inductance, 
while an increase when the iron end is brought 
near the coil indicates that the inductance is too 
low. The inductance of L22 may be varied by 
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changing the spacing between the grounded end 
strap of L22 and the strap connected from C41 
to contact on §2. An increase of spacing will 
increase the inductance, while a decrease of spac- 
ing will decrease the inductance. Adjust the 
spacing until maximum (peak) output results. 
Replace “Magic Brain” bottom cover and repeat 
adjustments in (b) prior to those of “Short 
wave” band. 


"Short Wave’’ Band 


(d) Set the receiver range selector to its “Short 


wave’ position and its dial pointer to 20,000 kc. 
Adjust the test oscillator to 20,000 ke. Adjust 
oscillator air-trimmer C13 until maximum (peak) 
output is reached. Two peaks may be found 
with this circuit. The peak with minimum ca- 
pacitance (plunger near out) should be used. 
Tighten lock nut. Adjust detector air-trimmer 
C35 until maximum (peak) output is reached, 
while slightly rocking the gang tuning condenser 
back and forth through the signal. Two peaks 
may be found with this circuit. The peak with 
maximum capacitance (plunger near in) should 
be used. Tighten lock nut. Adjust antenna air- 
trimmer C3 until maximum (peak) output is 
reached, while slightly rocking the gang tuning 
condenser back and forth through the signal. 
Two peaks may be found with this circuit. The 
peak with maximum capacity (plunger near in) 
should be used. Tighten lock nut. Check the 
image frequency by changing the receiver dial 
setting to 19,080 kc. The signal should be re- 
ceived at this position indicating that the adjust- 
ment of C13 has been correctly made. No ad- 
justments should be made while checking for the 
image signal. 


“Medium Wave” Band 


(ec) Place receiver range selector to its “Medium 


wave” position with the receiver dial pointer set 
to 6,000 ke. Tune the test oscillator to 6,000 ke. 
Adjust oscillator airtrimmer C14 to produce 
maximum (peak) output. Two peaks may be 
found with this circuit. The peak with minimum 
capacitance (plunger near out) should be used. 
Tighten lock nut. Adjust the detector air- 
trimmer C36 for maximum (peak) output while 
slightly rocking the receiver gang tuning con- 
denser back and forth through the signal. Two 
peaks may be found with this circuit. The peak 
with maximum capacitance (plunger near in) 
should be used. Tighten lock nut. Adjust an- 
tenna air-trimmer C4 to produce maximum 
(peak) output. Tighten lock nut. 


“Standard Broadcast” Band 


(f) Remove the 300-ohm resistor from between the 


test-oscillator “Ant.” post and receiver antenna 
terminal “Al” and insert a 200-mmfd. capacitor 
in its place. Place receiver range selector to its 
“Standard broadcast” position with the receiver 
dial pointer set to 600 kc. Tune the test oscil- 
lator to 600 kc. Adjust the oscillator magnetite 
core screw L9 (top of large oscillator coil can) 
for maximum (peak) output. 


(g) Set receiver dial pointer to 1,500 kc. Tune test 
oscillator to 1,500 ke and regulate its output until 
a slight indication of output is visible. Carefully 
adjust the oscillator, detector, and antenna air- 
trimmers C16, C37, and C5, respectively, to pro- 
duce maximum (peak) output. 

(h) Tune test oscillator to 600 ke. Tune the receiver 
to pick up this signal near 600 kc, disregarding 
the dial reading at which it is best received. 
Adjust oscillator magnetite core screw L9 (top 
of large oscillator coil can) for maximum (peak) 
output while slightly rocking the gang tuning 
condenser back and forth through the signal. 
Repeat adjustments in (g) above to compensate 
for any change caused by adjustment of L9 mag- 
‘netite core screw, tightening lock nuts on C16, 
C37, and C5, respectively, after each is adjusted. 


“Long Wave” Band 


(i) Place receiver range selector to its “Long wave” 
position, with dial pointer set to 175 kc. Tune 
the test oscillator to 175 ke and increase its out- 
put until a slight indication of output: is visible. 
Adjust oscillator magnetite core screw L10 (top 
of small oscillator coil can) for maximum (peak) 
output. 

(j) Set receiver dial pointer to 350 ke. Tune test 
oscillator to 350 kc. Adjust the oscillator, de- 
tector, and antenna air-trimmers C18, C38, and 
C6, respectively, to produce maximum (peak) 
output. 

(k) Tune test oscillator to 175 ke. Tune receiver to 
pick up this signal near 175 ke, disregarding the 
dial reading at which it is best received. Adjust 
oscillator magnetite core screw L10 (top of 
small oscillator coil can) for maximum (peak) 
output while slightly rocking the gang tuning 
condenser back and forth through the signal. 
Repeat adjustments in (j) above to compensate 
for any changes caused by the adjustment of the 
magnetite core screw L10. Tighten lock nuts on 
C18, C38, and C6, respectively, after each is 
adjusted. 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
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Figure 10—Loudspeaker Wiring 


may be removed either permanently by cutting it 
away with a sharp knife, or by softening its cement 
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with a very slight application of acetone using care 
not to allow the acetone to flow down into the air 
gap. The dust cover may be cemented back in place 
with ambroid upon completion of adjustment. 


Phonograph Terminal Board 
A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
methods of connecting a low-impedance pickup, or 
the RCA Victor Models R-93, R-93-2, and R-93-S 
Record Players are shown on the Schematic Diagram 
(figure 2). 


Selector Dial 


Figure 11 illustrates the relation of the various parts 
of the dial mechanism when in its “Standard broad- 
cast” position with the range switch likewise turned 
to its “Standard broadcast” position. In re-assembling 
the dial after repairs, see that the gears are meshed 


ROLLER LINK 
PIVOT STUD 


DIAL POINTER \ 
SHAFT 


VERNIER DIAL 


9, 2 
we 


RANGE SELECTOR 
SWITCH SHAFT 


)) 
Figure 11—Selector Dial Change Mechanism 


in accordance with the diagram, at the same time 
noting that the range switch is in its “Standard broad- 
cast” position and the lever attached to the range- 
switch shaft placed in the position shown. 

To adjust the dial mechanism, set the range switch 
to its “Standard broadcast” position. Place a straight- 
edge across the center of the dial so that its edge is 
even with the lower (end) marking at both the low- 
frequency and high-frequency ends of the dial. Under 
such conditions the straightedge should be parallel 
with the top of the chassis base. If the straight-edge 
is not parallel with the top of the chassis base, loosen 
the nut on the rear of the roller link pivot stud and 
move the stud up or down until the link roller moves 
the dial to the desired position so that the end cali- 
bration marks obtain the position mentioned above. 
Tighten the nut on the roller link pivot stud. 

Set the gang tuning condenser to its maximum ca- 
pacity position. Adjust the dial pointer to the low- 
frequency (end) mark on “Standard broadcast” scale. 
This is a friction adjustment. 

With the gang tuning condenser plates still in full 
mesh, loosen the two set screws on the vernier-dial 
hub, Rotate the vernier dial until the “0” marking is 


in a vertical plane above the center of the shaft. 
Tighten set screws. 


Antenna and Ground Terminals 


These receivers are equipped with an antenna- 
ground terminal board having three terminals. These 
terminals are marked “\A2,” “Al,” and “G,” the latter 


being the ground terminal and should always be con- 
nected to a good external ground. The transmission- 
line leads of the RCA RK-40A antenna system should 
be connected to terminals ““A2” and “Al.” The re- 
ceiver coupling units of the RCA RK-40 and the 
RCA Spider-Web antenna systems should be con- 
nected to terminals “Al” and “G.” Connect a single- 
wire antenna to terminal “Al.” 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


RECEIVER ASSEMBLIES 


Board—4-contact and 2-link phonograph 
Germinal SpOard wos <s.. oe saree we cess we 
Bracket—Mounting bracket for H.F. tone 
control, L.F. tone control or volume 
Soa hig muorsto Sra ER OOIOS Ck cn Dee 
Cable—Tuning lamp cable and socket... 
Cap—Grid contact cap—Package of 5... 
Capacitor Pack—Comprising two sections 
015 Mfd., one section .1 Mfd., and 
two resistors 27,000 ohms each (C55, 
CSS ONG AEG O79 ed 844 Ree re Eee 
Capacitor Pack—Comprising one 3 Mfd. 
and one 20 Mfd. section used in 25 


cycle Model only (C61, C69)........ 
Capacitor—120 Mmfd. (C59).......... 
Capacitor—120 Mmfd. (C45, C46, C49, 

Os Ge tre Cae ee tae Cte eh 5 os 4s 
Capacitor—180 Mmfd. (C52).......... 
Capacitor—.01 Mfd. (C51)........+--- 
Capacitor—.01 Mfd. (C60)............ 
Capacitor—.01 Mfd. (C63)..........-- 
Capacitor—.05 Mfd. (C53)..........-. 
Capacitor—.05 Mfd. (C62).........--- 
Capacitor—.1 Mfd. (C54).......-.-06- 
Capacitor—.1 Mfd. (C47).......-.---- 
Capacitor—.25 Mfd. (C58)........-.-- 
Capacitor—.25 Mfd. (C48, C68)....... 
Capacitor—.5 Mfd. (C64).......-..--- 
Capacitor—18 Mfd. (C67).........+- 
Capacitor—20 Mfd. (C61)...........- 
Capacitor—30 Mfd. (C65, C66)........ 
Connector—3-contact female connector for 

Speakers leadss. veda vee vcw sess sess s 
Core—Adjustable core and stud for Stock 

ING, 2652 sands 12Go3% «oe ete 6 x a 


Dial—Vernier dial and disc assembly.... 
Foot—Chassis mounting bracket and foot 
assembly—Package of 2.........0+- 
Lamp—Dial lamp—6.3 volt—Package of 
Deihesittre st eect oe os Sheer Ae a8 
Link—Range switch and band indicator 
operating link complete with set screw 
Reactor—Filter reactor (L31).......... 
Resistor—Voltage divider resistor—Com- 
prising one section 250 ohm, one sec- 
tion 17 ohm and one section 11 ohm 


(RIP ORAB RIG) a os cme & ej’ e secre 
Resistor—10,000 ohms—wire wound, 10 
Tne (INO) an opelosh uo co ComDOeD MOR oe 
Resistor—17,000 ohms—vwire wound 


ERED Ve Gir crate a etiam nes wsien ss ts os 
Resistor—56,000 ohms—carbon type— 
1/10 watt (R12)—-Package of 5...... 
Resistor—56,000 ohms—carbon type—l 
watt (R16)—Package of 5.......... 
Resistor—220,000 ohms—carbon type— 
1/10 watt (R13)—Package of 5...... 
Resistor—270,000 ohms—carbon type— 


1/10 watt (R24)—Package of 5...... 


List | Stock 
No. 


| 
DESCRIPTION tei as 


Resistor—470,000 ohms—carbon type— 
V4, watt (R23)—Package of 5....... 
Resistor—470,000 ohms—carbon type— 
1/10 watt (R25)—Package of 5...... 
Resistor—1 Megohm—carbon type—1/10 
watt (R20)—Package of Di cculvniow 5 
Resistor—2.2 Megohm—carbon type—!/4 
watt (R11)—Package of 5.......... 
Resistor—3.3 Megohm—carbon type—!/4 
watt (R14, R15)—Package of 5..... 
Screw—No. 8-32-5/32 set screw for link 
Stock No. 12868—Package of 10.... 225 
Screw—No. 8-32-3/16 headless cup point 
set screw for Stock No. 12870—Pack- 
BS ATG 20 atin ip ca-ahagaiins > -euov ound weete ts sca taseie .36 
Shaft—Range switch and band indicator 
operating shaft and hub assembly.... 2D 
Shield—I.F. transformer shield for Stock 
INO. TOS TIPS AAS On i. oe0-0 Htig cote “fae. 
Shield—I.F. transformer shield for Stock 


Istkoy “TWAS A Boce.s AUS cen Coo oc .30 
Shield—I.F. transformer shield top for 

BLOCK AINOc. Lo Oo aia ctaie's, «eh Saleen ond 10i.< 36 
Socket—Dial lamp socket.........s000- 25 


Socket—Dial lamp socket. « .)0.-ol0«%sj0ap as .18 
Socket—Tuning lamp socket and cover.. 45 
Socket—5-contact 5Z4 radiotron socket. . LS 


Socket—7-contact 6H6, 6K7, 6L6 or 6F5 

TACIOLLOI, -SOCKEtS cheuesinaie Mistate wie wieiear ae aE5 
Socket—8-contact socket for R.F. unit 

power cable plug... 21.54 s05 4s a0 a5 
Spring—Retaining spring for Stock No. 

V2 OO Gere a ieiets niciey ate erelo me winie erelege > 36 
Tone Control—Low frequency tone con- 

trol and power switch (S4, 55)...... 1.50 
Tone Control—High frequency tone con- 

CEO RD dx ooo ohae pian sok er MARS t.00 
Transformer—First I.F. transformer com- 

plete (L24, L25, C45, C46)......... 1.60 
Transformer—Power transformer 105-125 

wolt, 50-60 cycle. (D1)... saan cnsas s- Oaths. 
Transformer—Power transformer 105-125 

Olt 2) CYC. CLL) oo.5. 57 Bios waede oa 710 
Transformer—Power transformer 100-250 

Wolt. 40-60 cycle AT |) sters sence ott sich ws 8.75 


Transformer — Second I.F. transformer 
complete (L26, L27, C49, C50, C52, 
PRE ROU YC ogee ey ete orien eto s olslais la wie 2.06 
Volume Control—(R20)......-+--+0-- 1.00 


MAGIC BRAIN 
UNIT ASSEMBLIES 


Board—3-contact antenna and ground ter- 


MUNA MDOATOe cist elscroei ete alee = ceke ele! = « 
Bushing—Variable condenser mounting 
bushing assembly—Package of 3...... 


Cable—Shielded power cable approx. 4-in. 

long complete with 8-contact male plug 
Cap—Grid contact cap—Package of 5... 
Capacitor—Adjustable trimmer capacitor 
(OTC, Gn C6. Cle Cl6 re. teenies 


The prices quoted above ave subject to change without notice. 
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REPLACEMENT PARTS—Continued 


Stock List | Stocx 
DESCRIPTION Spice No. 
5 


10941 | Ball—1/8-in. dia. steel ball for plane- 
Dries aiwelee ah eke id tary drive bearing—Package of 20.... 


eweerererened .40 ete uedsgevernctire 
fd. (C34 na. potas .20 

12722 | Capacitor—18 Mmfd. (CLS) ope ee ae 20-1 sisi oaetele sembly completers aynies cate aeaee 
12891 | Capacitor—36 Mmfd. (C40)........... .20 

12629 | Capacitor—56 Mmfd. (C24)........... 220 PCr Sal semni lyr: «tear ann ree) gee oe ae ee 
12895 | Capacitor—56 Mmfd. (C17)........... .20 
12723 | Capacitor—56 Mmfd. (C2 i COA), cishsiasn' .20 
13307 | Capacitor—62 Mmfd. (C11)........... .20 
12724] Capacitor—120 Mmfd. (C25, C28, C29) 28 

12725 | Capacitor—150 Mmfd. (C1l)........... oO es 1 2) SeOCK ENON LT RGSe he enema elit 
12894 | Capacitor—180 Mmfd. (C22).......... .20 


12727 | Capacitor—555 Mmfd. (C21).......... 
12537] Capacitor—560 Mmfd. (C7, C26, C33, 
eliniie alisiisl erexetel eueaveetalode rece iat, tele. APA) 

Basted d kar .20 

ate sien .26 

Sees ecu .36 

CRE -40 

a25 


.20 


OLS 0.8 A8L ot ese) 8 Oh O08) 66 18 OHO ie 16. 1a, 


MSS OTS C58 ele Cee 08 64 eS le ens e: 6her eS 


© C/O 100 6 0.0 6 10 0.0.0 0 0:10 0 0 00 66 6 6 


oe eee reese 


” band (L13, L14) 
12880 | Coil—Detector coil and shield XABC 

bands CES ET6: LIke Lis: L19, £20) J 2.05, 0) Ss Ce! foreplanetary driveeiuie amen 
12709 | Coil—Oscillator coil and shield ABC 


eeeeeceoeecces eee ce 


.60 


(e110: 107 (6) 6) Wc @0i'e5.6) 0 o:0 6! eee ele o 6 


80S SES {0S 6 Gir 8 ere" O56 18! ee. 8. my «10116 Sel aele 


ce ent ORS Ltn one bo OU baa Fi) drive bearing-—Packapetofi10-c ani a 


APRN MIS ORM ATO! 60 62/8) 6:58 OR OLS Gu feL le" bie deweiter ie 


Coil—_R FE. coil ve beeen eae a PAR a eS ET cor A 
12877 | Condense 


cr eee eee ee ee 


cee eee eee reese s 


ey ae ee ° ae 
court (Model OT). 2 9a. eee ee 


eproducer cone and dust cap 


eooeoer eee ee eoeoee 


Oe OS 8 VES, OO AO Herre Were alial rea e.corie secre 


ee ry 
ee eee ereeseos 


SiO) 0s R 82850) 0168S AbOw Le! Cine erieud ene i et ata 


eoeeeeeeereoeeee 
eee eee eereeoes 


COC CeO 6 oo ee 0 6 66 0 e 8.8 6 8 88 86, 


arbon  type— 
1/10 watt (R1, R7)—Package of 5... 


12651 | Shiel ck Nos. 12879, 


CM O10 © 6) 0 cie e660) © 


OO) © OCS 6.0 O 0 60 010610 616 0 6 6 016 8 0 8 6 


Cee ereoeeeegeeererrceeetaneesee 
0 @¢ 66668 6 0 8 6 6 


power switch volume control range 
switch or high frequency tone control 

knob—Package “of °5'-.)5 env iss ce 
Knob—Small (vernier) station  selecto1 


: knob—-Package of (Srus0n ee es 
12007 | Spring—Retaining spring for core Stock 


Nos. 12664, 12800, 12882—Package 
of 10 


OST PRP nE RS NOLO LC: Ws 60a 10 ere (al ele el eta leer aed te 


A Chalehc Tan en Lee Ee. P2916") Shield--Comnlete RUF “ainithahizid vo 


coe eceee 


steel ball for plane- 
tary drive-—Package of 20 


eee eres eose 


oe ee ees ees 


The prices quoted above are sub ject to change without notice. 
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RCA VICTOR MODELS 9U and 9U2 


Nine-Tube, Five-Band, A-C Radio-Phonographs 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
is Ss wa eins igeh con Re een Re ee ie ee Berar 
Sta be. Re i, 150-410 k 8 a 2 

Long Wave” (X) : é 175 ke (osc.), 350 ke (osc., det., ant.) 
“Standard Broadcast” (A) aie! aueGdiales car an eas 530-1,800 ke “Standard Broadcast” (A) sie taba tes tea en ae are oe 
ee Wave’ (B)i cv ccs 3cababe: 1,800-6,400 ke ee eee eae a Ee ee el ca 
: 2 “Medium Wave” .+«* 0,000 ke (ose., det., ant. 
Short Wave” (C)...+ 0s sees res 6,400-23,000 ke “Short Wave’ (C)iz<... 20,000 ke (osc., det., ant.) 
“Ultra Short Wave” (D).......- 23,000-60,000 kc “Ultra Short Wave” (D). 57,000 ke (osc., det., ant.) 
CI aia sas aye iva 3 cpa > Hens sree ania niall wo Be A Rg Dime ane pa ye a ero lee SLT oe 460 ke 
RADIOTRON COMPLEMENT (59) ROCAPGEIO or eo cae Second Detector and A.V.C. 
OVE OCA & A eee ere R-F Amplifier (6) “BAAR Te he hts 350° Audio Voltage Amplifier 
PERO GLT 6 a sit ae eo ye epi e First Detector CTY ROALOLGey cet ies oc ete Power Output 
PCP OPT sc. cick en baatn woes nts Oscillator (By R OC ALGU iio c wares kt Kale mys Tuning Tube 
PU RCACGORT Fo tn as aa ene s IF Amplifier CBee) Lae, se ictn nitive o> = Full-Wave Rectifier 
Pitot Lamps 

(1) Phono compartment........:. secre reer sere eee eees Mazda No. 40, 6.3 volts, 0.15 ampere 
Model 9U Ue OS ie rn ree IC ee Mazda No. 46, 6.3 volts, 0.25 ampere 

(3) Phono compartment, indicator, lower right-hand front of tuning dial, 
Model 9U2 Mazda No. 40, 6.3 volts, 0.15 ampere 

(3) Upper left-, lower left-, upper right-hand front of tuning dial, 


Mazda No. 46, 6.3 volts, 0.25 ampere 
Power SuppLty RATINGS 


Rating A-6 (Model 9U only)......-.5 02sec reece eee scree etree eens 105-125 volts, 60 cycles, 150 watts 
Rating A-5 (Model 9U only) .....6.- ss cee eee et eect eter eenreneeres 105-125 volts, 50 cycles, 155 watts 
I Me eee enc Rainy hele Eicle ee vin winds « oe tes 105-125 volts, 25 cycles, 150 watts 
PA OL G Siwin ss slew we ev Pa teres oe ee ee eo os 105-130/140-160/200-250 volts, 60 cycles, 150 watts 
Ro ay en caves aelmne remain eter cebens tes 105-130/140-160/200-250 volts, 50 cycles, 155 watts 
PHONOGRAPH Power Output RATINGS 
21 Ce See eae ere Automatic Record Ejector Undistorted.......seseeeee ig OS eee 5 watts 
Record Capacity...... Seven 10-inch or Six 12-inch PRAT Re rok oe os Wha 5 oe i pote v6.0 9 watts 
Momntable Speed. «os este une eer nea 78 R.P.M. LouDSPEAKER 
Type of Pickup......... Low-Impedance Magnetic EEE bin wis ceoiye's ohne she senie Fe 12-inch Electrodynamic 
Pickup Impedance......... 8.5 ohms at 1,000 cycles Impedance (V.C.).......+5- 2.2 ohms at 400 cycles 
Mechanical Specifications 
CaBINET DIMENSIONS Mopet 9U Mopet 9U2 
BRST, Re ways ahs tie vadsticind 2p ch manners mgsm mca tio '2 EE IS ie eg cee ee ae ea 34 inches 
i gee ent ea eta tee Geen dele nie aisie: ols! APART NS Vs ee ae re ae 463% inches 
SLs Ee GO Pa OR Ae ACIDE Pec a TS Se CeSe tie eva tle sees a ee SOS 185% inches 
WEIGHTS 
ee ee oe hicks EOE re ca meee ue ne GO PepOUR CS ere egies g ss sis a oye ite 205 pounds 
RSME IVA 3 Soa vie =o, ingen Spe eg weld eee ones 4 A PUP POUNGA Raynes a Moe eee eee lek es 287 pounds 
fai ane) DinictisIOAGs Peo cock ied eed he se Us eae rs ee ete 15 inches x 934 inches x 3 inches 
reall teleis ht of Oh assings Men een edie oon <n wr ree b See dose eth ee sh yee eee ee ee 91% inches 
OPERATING CONTROLS 
LEAs Ce (1) Music-Speech—Power Switch, (2) Volume, (3) Tuning, (4) Range Selector, (5) Tone 
PROMO MADD ees bce ss reece S (1) Turntable Switch, (2) Radio-Phono Transfer Switch—Volume, (3) Index 
OCP NOTE VU AE Veg MET as uh Ait Seni caps Parting Se es RSC Rr a 20 to 1 and 100 to l 


wmD4sbviqT JINIALD J1youayIS—T aanbuy 


PeIPSy 2yy 
-091 HZG IY} JO UOIZIPUOD ay} pue pdrd"ider aq prnoys 
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General 
The RCA Victor Models 9U and 9U2 combina- 


tion instruments each consist of a nine-tube, five- 
band, “Magic Brain” superheterodyne receiver in 
combination with an automatically-operated phono- 
graph, providing excellent entertainment from either 
radio reception or record reproduction. These instru- 
ments are electrically identical but differ in mechan- 
ical construction and cabinet design. Model 9U has 
the radio chassis mounted directly below the phono- 
graph motor board with its controls operated from 
the front of the cabinet. Model 9U2 has its radio 
chassis mounted vertically to the right of the phono- 
graph motor board. The respective controls in the 
phonograph and the radio compartments are made 
accessible by means of separate hinged covers at the 
top of the cabinet. Both instruments employ a 
twelve-inch electrodynamic loudspeaker and incor- 
porate the newly-developed “Magic Voice.” Design 
features include a built-in doublet antenna coupler; 
“Magic Brain”; improved plunger-type air-dielectric 
adjustable trimming capacitors in the antenna, de- 
tector, and oscillator coil circuits; tuned r-f amplifier; 


Description 


high-efficiency first detector (converter) with’separate 
oscillator; beam-type power amplifier; magnetite core 
adjusted if transformers, low-frequency oscillator 
tracking, and wave-trap; two-point aural compensated 
radio and phonograph volume controls; music-speech 
switch; automatic volume control; continuously- 
variable high-frequency tone control; improved se- 
lector dial; dust-proof electrodynamic loudspeaker; 
and an automatic record player employing a syn- 
chronous motor. 


Service convenience has been a controlling factor 
in the layout of the chassis parts and wiring. The 
assembly of these various elements is such that the 
number of conductors is minimized, with all important 
connections being readily accessible. Trimming ad- 
justments are located at accessible points. A double 
tuning-knob arrangement permits the choice of either 
a twenty-to-one or a hundred-to-one dial drive ratio. 
The latter permits ease of tuning, especially in the 
“Medium wave,” “Short wave,” and “Ultra short 
wave” bands. 


Circuit Arrangement 


The conventional type of superheterodyne circuit 
is used. It consists of -an rf amplifier stage, first- 
detector (converter) stage, separate oscillator stage, 
an if amplifier stage, a diode-detector—automatic- 
volume-control stage, an audio voltage-amplifier stage, 
a beam-type power-amplifier stage, a tuning indicator 
“Magic Eye,” and a full-wave rectifier. 

“Magic Brain’”’ 

The new “Magic Brain” is constructed as a sepa- 
rate, self-contained, completely shielded, five-band, 
oscillator- detector- antenna-tuning unit which plugs 
into the main chassis. 

A single-wire antenna, or a doublet antenna, when 
connected to the proper input terminals of the re- 
ceiver, is coupled to the control grid of the RCA-6K7 
r-f amplifier tube through the tuned r-f transformer 
consisting of L6, L5, L4, L3, and L2 (except when 
range selector is in “Ultra short wave’ position): 
The primary coil L13 of the “Ultra short wave” (D) 
band tuned r-f transformer remains in the antenna 
circuit at all times. A unique method of switching 
is used. In the “Long wave” (X) band, L6 becomes 
the primary with L5, L4, L3, and L2 as secondary. 
In the “Standard broadcast” (A) band, L5 becomes 
the primary with L4, L3, and L2 as secondary (L6 
shorted out). In the “Medium wave” (B) band, L4 
becomes the primary with L3 and L2 as secondary 
(L6 and L5 shorted out). In the “Short wave” (C) 
band, L3 becomes the primary with L2 as secondary 
(L6, L5, L4, and tap on L4 shorted out). The tap on 
L4 is provided to prevent interaction with L3 and 
L2 when operating receiver in “Short wave” band. 
In the “Ultra short wave” (D) band, L6, L5, L4, 
and L3 are shorted out and grounded, and secondary 
L14 is placed in shunt with L2. The latter connection 
prevents undesirable interaction of L2 with L14. This 
method of switching reduces the total number of coils 


and leads, and results in having a low-loss primary 
and secondary winding for each band with high 
eficiency of operation. 


The band switching of the detector circuits is 
similar to that of the antenna circuits. Coils L15, 
L21, and L20 are always connected in series with the 
plate circuit of the RCA-6K7 r-f amplifier tube. In 
the “Long wave” (X) band, L19, L18, L17, and L16 
are connected in series as the secondary circuit. The 
ground of the coil system is at the low end of L19. 
L20 acts as the primary which transfers energy to the 
secondary L19. Capacitor C33 resonates primary L20 
at the proper frequency. In the “Standard broadcast” 
(A) band, L18, L17, and L16 are connected in series 
as the secondary circuit. The ground of the coil 
system is now between L18 and L19. L19 is used as 
the primary and is resonated at the proper frequency 
by capacitors C34 and C35 which are in shunt with 
this coil. Capacitor C33 is connected to transfer 
energy to the primary coil L19. In the “Medium 
wave” (B) band, L17 and L16 are connected in series 
as the secondary. The ground of the coil system is 
now between L17 and L18. L18 is used as the 
primary and is resonated at the proper frequency by 
capacitor C34 which is in shunt with this coil. L19 
is shorted by the range selector. Capacitor C33 trans- 
fers the r-f energy from the plate circuit to the pri- 
mary L18. In the “Short wave” (C) band, L16 is 
the secondary. The ground of the coil system is 
now between L16 and L17. L17 is used as the pri- 
mary and is resonated to the proper frequency by 
capacitor C34. In addition, L15 acts as a high- 
frequency primary which resonates above 20 mc and 
improves the gain at the high-frequency end of the 
“Short wave” band. Coils L19 and L18 are shorted 
by the range selector. L21 is effectively r-f bypassed 
in this position by capacitor C32. In the “Ultra short 
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wave’ (D) band, L22 is the secondary, or grid coil, 
and consists of approximately a single turn of silver 
plated strap around a /%-inch coil form. The primary 
coils, L21 and L15 are in series on this band, with 
L21 acting as a low-frequency primary and L15 as a 
high-frequency primary. L16 is shunted by L22 in- 
stead of being shorted directly by the range selector. 
Any inductive effect of L16 is thus eliminated. L19, 


POWER 560.0000 a0 TUNING TUBE 


OUTPUT 


2nd. DFT. &AN.C. 


TF AMPL. ©RCA MFG. CO. INC. 


Figure 4—Radiotron and I-F Trimmer Locations 


L18, and L17 are shorted directly by the range selector. 

Separate windings, with the exception of L23, are 
employed in the oscillator stage for each position of 
the range selector. L23 (inductively coupled to L11 
and L12) is placed in the oscillator plate circuit to 
provide additional feed-back when operating receiver 
on the “Ultra short wave” (D) band. This coil is 
effectively r-f bypassed by capacitor C12, when range 
selector is in the “Short wave” (C) position, to pre- 
vent undesirable reactions. Its effect on the remaining 
bands is negligible. The inherent stability of the oscil- 
lator circuit provides minimum frequency drift which 
is especially advantageous for high-frequency recep- 
tion. The locally generated signal is capacitance 
coupled to grid No. 3 of the RCA-6L7 first detector. 

The output of the “Magic Brain” is fed to the i-f 
amplifier through a plug-in cable. This cable also 
supplies all power required by the “Magic Brain” 
unit. 


I-F Amplifier 

The intermediate-frequency amplifier consists of 
an RCA-6K7 in a transformer-coupled circuit. The 
windings of these transformers are resonated with 
fixed capacitors, and are adjusted by molded mag: 


netite cores (both primary and secondary) to tune 
to 460 kc. 


Detector and A.V. C, 


The modulated signal as obtained from the output 
of the i-f stage is detected by an RCA-6H6 twin- 
diode tube (No. 2 diode). The audio frequency se- 
cured by this process is transferred to the a-f system 
for amplification and final reproduction. The d-c volt- 
age which results from detection of the signal is used 
for automatic volume control. This voltage, which 
develops across resistors R12 and R13, is applied as 
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automatic control-grid bias to the r-f, first-detector, 
and i-f tubes. The No. 1 diode of the RCA-6H6 is 
used to supply residual bias to the controlled tubes 
under conditions of little or no signal. This diode, 
under such conditions, draws current which flows 
through resistors R11, R12, and R13, thereby main- 
taining the desired operating bias on such tubes. On 
application of signal energy above a certain level, 
however, the No. 1 diode ceases to draw current and 
the a.v.c. diode takes over the biasing function. 


Audio System 


The manual radio volume control consists of an 
acoustically tapered potentiometer in the audio circuit 
between the output of the detector-diode and the in- 
put grid of the RCA-6F5 audio voltage-amplifier tube. 
This control has a two-point tone-compensating filter 
connected to it so that the correct aural balance will 
be obtained at different volume settings. 

The output of the voltage amplifier is resistance- 
capacitance coupled to the control grid of the RCA- 
6L6 power output tube. The output of this stage is 
transformer coupled to the voice coil of the electro- 
dynamic speaker. 

The “Music-speech” control consists of a switch 
S53 which, in the “Speech” position, places an addi- 
tional capacitor C57 in shunt with the capacitor C56 
in one of the tone-compensating filters. This reduces 
the low-frequency response of the amplifier and pro- 
vides maximum intelligibility of the voice frequencies. 

The high-frequency tone control consists essentially 
of the combinations of capacitor C62 and variable 
resistor R27, capacitor C79 and switch S6 shunting 
the plate circuit of the output tube. When the tone 
control is in its extreme counter-clockwise position the 
resistance of R27 is a minimum, making capacitor C62 
most effective, and switch S6 remains closed, con- 
necting capacitor C79 across the plate circuit, pro- 
viding maximum attenuation of the higher audio fre- 
quencies. As the control is turned clockwise, placing 
more resistance in series with capacitor C62, this 
capacitor becomes less and less effective and the 
upper frequency range of the audio amplifier is ex- 
tended. When the tone control nears its extreme 
clockwise position, resistor R27 and switch S6 open, 
removing capacitors C62 and C79 respectively from 
the audio circuit, thereby increasing the higher audio 
frequency range of the system. 


Phonograph 


The electrical impulses generated in the pickup coil 
L42 are boosted in the input transformer T3 before 
they are fed to the input grid of the RCA-6F5 audio 
voltage-amplifier tube through the acoustically tapered 
phonograph volume control R39. The phonograph 
volume control also functions as a radio-phono trans- 
fer switch (see Schematic Diagram, figure 1). In the 
extreme counter-clockwise (radio) position, switch 
S8 is closed, completing the cathode circuit of the 
RCA-6K7 i-f amplifier tube, and the movable arm 
“X” (which is connected to the input grid of the 
RCA-6F5 through coupling capacitor C84) contacts 
lug “Y” (which is connected to the moyable arm of 


the radio volume control R20), permitting normal 
radio reception. As the phonograph control is ro- 
tated clockwise, switch S8 is immediately opened 
(opening the i-f cathode circuit and making the i-f 
amplifier inoperative), and the movable arm “X” 
slides over the tapped resistance strip, thereby func- 
tioning as a phonograph volume control. A compen- 
sation filter is placed in shunt with the output of 
transformer T3 to correct the frequency response of 
the reproducing system so as to compensate for the 
recording characteristic. 


Automatic Record Changer 

An improved automatic mechanism, employing a 
synchronous motor, is used in these models. It is 
of the record ejector type, having a record capacity 
of seven for the ten-inch type, and a capacity of six 
for the twelve-inch type. The turntable speed is fixed 
at 78 r.p.m. by the design of the drive motor and the 
intermediate gear mechanism. This speed is invariable 
and does not vary as long as the supply line fre- 
quency remains constant. The instrument may be 
purchased with any one of several ratings as specified 
under Electrical Specifications. Jt is very important 
that a machine of any particular rating be operated 
at the voltage and frequency for which it 1s designed 
and rated. Attempts to operate on other voltages or 
frequencies will result in improper reproduction from 
the phonograph system and possible damage to the 
equipment. The ejecting mechanism is arranged so 
that it will trip on various types of records. This is 
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The various diagrams in this booklet contain such 
information as will be needed to locate causes for de- 
fective operation if such develops. The values of the 
various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagram. Identification titles, such as Cl, L2, Rl, etc., 
are provided for reference between the illustrations 
and the Replacement Parts List. The coils, reactors, 
and transformer windings are rated in terms of their 
d-c resistance only, Resistance values of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are seventeen adjustments required for the 
alignment of the oscillator, first-detector, and antenna- 
tuned circuits; one adjustment for the wave-trap; and 
four adjustments for the i-f system. Fifteen of these 
adjustments are made with plunger-type air trimming 
capacitors and require the use of an RCA Stock No. 
12636 Adjusting Tool. Each of these capacitors has 
a lock nut for securing the plunger in place after ad- 
justment. The remaining seven adjustments are made 
by means of screws attached to molded magnetite 
cores. These cores change the inductance of the par- 
ticular coils in which they are inserted to provide 
exact alignment. All of these adjustments are accu- 
rately made during manufacture and should remain 
in proper alignment unless affected by abnormal con- 
ditions of climate or purported alterations for servic- 
ing, or unless altered by other means. Loss of sensi- 


obtained by having a trip mechanism which is act- 
uated by the rate of needle acceleration toward the 
center of the record. 


“M . E at 
agic Eye 

An RCA-6E5 cathode-ray tuning tube is used as 
a means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 
consists of an amplifier section and a cathode-ray 
section built in the same glass envelope. A portion of 
the signal voltage developed across resistor R13 is 
used to actuate the grid of the amplifier section. 
Maximum voltage is applied to this grid when the 
receiver is tuned to resonance with an incoming 
carrier. This condition is evidenced by the minimum 
width of the dark sector on the fluorescent screen. 


“Magic Voice” 

These instruments are designed with cabinets in- 
corporating the “Magic Voice.” This is accomplished 
by having the rear of the speaker compartment com- 
pletely enclosed by a tight-fitting back. 

Five metal open-end pipes of equal diameter but 
of three different lengths are inserted in holes in the 
cabinet base and extend upward in the speaker com- 
partment. The effect is to cause the lower-frequency 
waves, reaching the front of the cabinet through the 
pipes, to arrive approximately in-phase with the sound 
waves emitted from the front of the speaker, giving 
extended low-frequency response without boominess, 
or cabinet resonance. 


DATA 


tivity, improper tone quality, and poor selectivity are 
the usual indications of improper alignment. Such 
conditions will usually exist simultaneously. Correct 
performance of this receiver can only be obtained 
when these adjustments have been made by a skilled 
service engineer with the use of adequate and reliable 
test equipment. The manufacturer of this receiver 
has such test equipment available for sale through its 
distributors and dealers. 

The extensive frequency range of this receiver 
necessitates a more or less involved method of align- 
ment. However, if the following directions are care- 
fully applied in the sequence given, normal perform- 
ance of the instrument will be obtained. 

The plunger-type air trimming capacitors have their 
approximate plunger settings tabulated on figure 7. 
If the plungers have been disturbed from their orig- 
inal adjustments, they may be roughly set to the spe- 
cified dimensions prior to alignment. 

For alignment, the test-oscillator frequency should 
be quite accurate. A convenient and reliable means 
of accurately checking the frequency of test oscil- 
lators, receivers, etc., is the RCA Stock No. 9572 
Crystal Calibrator. 

If the test-oscillator signal cannot be heard as the 
receiver (heterodyne) oscillator air-trimmer plunger 
is changed from its minimum-capacity to maximum- 
capacity position (receiver dial and test oscillator set 
to the specified frequencies, and the correct oscillator 
air-trimmer used) it may be an indication that the 


335 


test-oscillator frequency is outside the range covered 
by the air-trimmer. Under such conditions, when a 
more accurate setting of the test oscillator cannot be 
determined, set the oscillator air-trimmer plungers to 
the approximate settings given on figure 7. Tune the 
test oscillator until the signal is heard in the speaker. 
Each of two test-oscillator settings (the fundamentals 
or the harmonics of which are 920 ke apart) produce 
a signal. The low-frequency test-oscillator setting 
should be used as this places the test-osciliator (sig- 
nal) frequency 460 kc below the frequency of the 
receiver heterodyne oscillator. 

Holes are provided in the top of the rf and an- 
tenna coil cans on some models to enable a tuning 
check with the RCA Stock No. 6679 Tuning Wand. 
The hole in the top of the detector coil can has a 
cinch button which must be removed before insertion 
of the tuning wand. When the brass end of the wand 
is inserted in the coil, the inductance of the coil is 
decreased. If this results in an increase of output, the 
respective air-trimmer capacitance should be decreased 
(plunger pulled out). If inserting the iron end of the 
tuning wand causes an increase in output, resulting 
from an increase of inductance of the coil, the re- 
spective air-trimmer capacitance should be increased 
(plunger pushed in). If the range of the air trimmer 
is not sufficient to give the desired results, the lead- 
dress may be changed in the particular circuit being 
aligned, so as to cause the circuit to resonate within 
the range of the trimmer. An increase in the capacity- 
to-ground of the circuit will be required if the iron 
end of the tuning wand causes an increase of signal 
output when the air-trimmer plunger is full-in, while 
a decrease in the capacity-to-ground will be required 
if the brass end of the tuning wand causes an increase 
in signal output when the air-trimmer plunger is 
full-out. 

In performing services on the “Magic Brain”, the 
leads should be restored to their original positions, 
since the lead-dress is important for proper operation 
and dial calibration. 


Precautionary Dressing of Leads for ‘’Magic Brain’” 
Alignment 


(Refer to Figure 5) 
Band “X” 


1. Keep blue lead A of S1 to antenna coil L4-5 dressed 
away from chassis, and from yellow lead X of $1 to 
antenna coil L5-6. 

2. Bus lead from C-10 to S1 should be as short as 
possible. 

3. Keep blue lead A of $2 to detector coil L18-19 clear 
of chassis, coil shield, coil, and other leads. 

4. Keep spaghetti lead C6 to X of S1 apart from spaghetti 
lead C5 to A of S1, and from chassis. 


Band “A” 


1. Keep green lead terminal $1 to antenna coil tap L4 
away from chassis, coil shield, and coil. 

2. Keep spaghetti lead C5 to A of S1 apart from spaghetti 
lead C6 to X of S1 and from chassis. 

Band “C”’ 


Lead from C19 to oscillator coil L7 should be main- 
tained as short and straight as possible. 


Two methods of alignment are applicable—one re- 
quires use of the cathode-ray oscillograph, and the 
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other requires a voltmeter or glow-type indicator. 
The cathode-ray alignment method is advantageous 
in that the indication provided is in the form of a 
wave-image which represents the resonance character- 
istics of the circuit being tuned. This method is pre- 
ferred because of the if characteristics of these re- 
ceivers. This type of alignment is possible through 
use of apparatus such as the RCA Stock No. 9558 
Frequency Modulator and the RCA Stock No. 9545 
Cathode-Ray Oscillograph. If this equipment is not 
available, an approximate alignment may be per- 
formed by the output-indicator method with an in- 
strument such as the RCA Stock No. 4317 Neon 
Glow Indicator attached across the loudspeaker voice 
coil. Alignment by this method is similar to the 
cathode-ray method outlined below except that the 
receiver volume control should be at maximum, the 
trimmers adjusted to peak response (with the excep- 
tion of the wave-trap) and the test-oscillator sweep- 
ing operations omitted. Either of these methods re- 
quire the use of a reliable test oscillator such as the 
RCA Stock No. 9595. 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 6. Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Connect the re- 
ceiver chassis to a good external ground. Connect 
oscillograph “Vertical” input terminals as indicated 
on figure 11. Set oscillograph power switch to “On” 
and adjust “Intensity” and ‘‘Focus” controls to give 
a clearly defined spot, or line, on the screen. Set 
oscillograph “Ampl. A” switch to “On,” “Vertical 
gain” control full-clockwise, “Ampl. B” switch to 
“Timing,” “Range” switch to No. 2 position, and 
“Timing” switch to “Int.” Place the “Sync.” control, 
“Freq.” control, and “Horizontal gain” control to 
about their mid-positions. For each of the following 
adjustments, the test-oscillator output must be regu- 
lated so that the image obtained on the oscillograph 
screen will be of the minimum size for accurate ob- 
servation. The receiver volume-control setting is 
optional. 


I-F Adjustments 


(a) Turn range selector to its “Standard broadcast” 
(A) position and tune receiver to a position of 
no extraneous signals near 600 ke. Connect the 
“Ant.” output of the test oscillator to the grid 
cap of RCA-6K7 if tube (with grid lead in 
place) through a .001-mfd. capacitor, with 
“Gnd.” to receiver chassis. Tune the test oscil- 
lator to 460 ke and place its modulation switch to 
“On” and its output switch to “Hi.” 

(b) Turn on the receiver and test oscillator. Increase 
the output of the test oscillator until a deflection 
is noticeable on the oscillograph screen. The 
figures obtained represent several waves of the 
detected signal, the amplitude of which may be 
observed as an indication of output. Cause the 
waveimage formed (400-cycle waves) to be 
spread completely across the screen by adjusting 
the “Horizontal gain” control. The image should 
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(c) 


(d) 


T 


110 
50 


[) 


(e) 


(f) 


(g) 


CHASSIS GROUND—~—7” 


be synchronized and made to remain motionless 
by adjusting the “Sync.” and “Freq.” controls. 

Adjust the two magnetite core screws L27 and 
L26 (see figures 4 and 11) of the second i-f trans- 
former (one on top and one on bottom) to pro- 
duce maximum vertical deflection of the oscillo- 
graphic image. This adjustment places the trans- 
former in exact resonance with the 460-kce signal. 
The sweeping operation should follow using the 
frequency modulator. Shift the oscillograph 
“Timing” switch to “Ext.” Insert plug of fre- 
quency-modulator cable in test-oscillator jack. 


(SEE TEXT) 
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Figure 6—Alignment Apparatus Connections 


Turn the test-oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 

Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 
“Freq.” control on the oscillograph to obtain two 
waves. These waves will be identical in shape, 
totally disconnected, and appear in reversed po- 
sitions. They will have a common base line, 
which is discontinuous. Adjust the “Freq.” and 
“Sync.” controls of the oscillograph to make 
them remain motionless on the screen. Continue 
increasing the test-oscillator frequency until these 
forward and reverse curves move together and 
overlap, with their highest points exactly coin- 
cident. This condition will be obtained at a test- 
oscillator setting of approximately 575 ke. 

With the images established as in (e), re-adjust 
the two magnetite core screws L27 and L26 on 
the second i-f transformer so that they cause the 
curves on the oscillograph screen to become 
exactly coincident throughout their lengths and 
have maximum amplitude. 

Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the input of the if system, i.e., to the RCA- 
6L7 first-detector grid cap, through a .001-mfd. 
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(h) 


capacitor (with grid lead in place). Regulate the 
test-oscillator output so that the amplitude of the 
oscillographic image is approximately the same 
as used for adjustment (f) above. 

The two first i-f transformer magnetite core 
screws L25 and L24 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse curves to become 
coincident throughout their lengths and have 
maximum amplitude. The composite wave ob- 
tained in this manner represents the resonance 
characteristic of the total i-f system. Lack of 
symmetry or irregularity of the resultant image 
will indicate the presence of a defect in the if 
system. 


R-F Adjustments 


Make receiver dial adjustments as outlined by 


“Selector dial,” figure 12. Alignment must be made 
in sequence of “Wave-trap,” “Ultra short wave” 
band, “Short wave” band, “Medium wave” band, 
“Standard broadcast” band, and “Long wave” band. 


“Wave-Trap’”’ Adjustment 
(a) Connect the output of the test oscillator to the 


antenna terminal “Al” through a 200-mmfd. 
(important). capacitor. Remove the plug of the 
frequency-modulator cable from the test-oscillator 
jack. Turn test-oscillator modulation switch to 
“On.” Shift the oscillograph “Timing” switch 
to “Int.” Place receiver range selector in “Stand- 
ard broadcast” position. Set the receiver dial to 
a position of no extraneous signals near 600 kc. 
Tune the test oscillator to 460 kc. Adjust the 
wave-trap magnetite core screw to the point 
which causes minimum amplitude of output 
(maximum suppression of signal) as shown by 
the waves on the oscillograph. An increase of 
the test-oscillator output may be necessary be- 
fore this point of minimum amplitude, obtained 
by correct adjustment of wave-trap screw, be- 
comes apparent on oscillograph screen. 


“Ultra Short Wave” Band 
(b) Connect the “Ant.” output of the test. oscillator 


to the antenna terminal “A1” of the receiver 
through a 300-ohm resistor. Set the receiver 
range selector to its “Ultra short wave” position 
and its dial pointer to 57,000 kc. Adjust the test 
oscillator to 19,000 ke. The third harmonic of 
19,000 ke is used for this adjustment. If the indi- 
cation on the oscillograph screen is not sufficient 
for the following adjustments at 57,000 kc, the 
vertical-input terminals of the cathode-ray oscillo- 
graph may be connected thus: “Hi” to the plate 
contact of the RCA-6L6 power-output tube 
socket with the ‘‘O” terminal to chassis-ground. 
The receiver should be turned off while making 
this connection since the plate potential is im- 
pressed across the oscillograph input and a severe 
shock will result if contact is made between these 
two points. If this connection is made, advance 
the receiver volume control to its maximum posi- 


tion. Adjust oscillator air-trimmer C23 for maxi- 
mum (peak) output. Two positions, each pro- 
ducing maximum output, may be found. The po- 
sition of minimum capacitance (plunger near 
out) should be used. This places the receiver 
heterodyne oscillator 460 ke higher in frequency 
than the incoming signal. Tighten lock nut. Ad- 
just the detector air-trimmer C39, while slightly 
rocking the gang tuning condenser back and 
forth through the signal, for maximum (peak) 
output. Two peaks may be found on this trim- 
mer. The peak of maximum capacitance (plunger 
near in) should be used. Tighten lock nut. Ad- 
just the antenna air-trimmer C10 for maximum 
(peak) output while slightly rocking the gang 
tuning condenser back and forth through the 
signal. Two peaks may be found on this trimmer 
which produce maximum output. The peak with 
maximum capacitance (plunger near in) should 
be used. Tighten lock nut. Check the image fre- 
quency by changing the receiver dial setting to 
56,080 kc. If the image signal is received at this 
position, the adjustment of the oscillator air- 
trimmer C23 has been correctly made. No ad- 
justments should be made while checking for the 
image signal. 

(c) Re-tune receiver for maximum response to 57,000 
kc (not image response) without disturbing test- 
oscillator adjustments. Change test oscillator to 
6,800—14,000 ke range. Tune test oscillator 
until signal is heard in speaker (should occur at 
approximately 14,250 kc, fourth harmonic of 
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Figure 7—‘Magic Brain” Trimmer Locations 


test oscillator used). Two test-oscillator settings 
(230 ke apart) will produce a signal at this point. 
The lower frequency test-oscillator setting should 
be used, as this places the test oscillator har- 
-monic 460 ke below the frequency of the re- 
ceiver heterodyne oscillator. Tune receiver for 
maximum response at a dial setting of approxi- 
mately 28,500 kc (image should tune in at a dial 
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setting approximately 27,580 kc) without alter- 
ing test- oscillator adjustment. Test - oscillator 
second harmonic of 14,250 kc is used for the 
following check. Check calibration of receiver 
dial. A receiver-dial reading of less than 28,500 
ke indicates that the inductance of the oscillator 
secondary coil L11 is too low and should be in- 
creased. If the receiver dial reading is greater 
than 28,500 kc, the inductance of L11 is too high 
and should be decreased. If it is necessary to 
change the inductance of L11, first remove bot- 
tom cover of “Magic Brain” and then set re- 
ceiver dial pointer to 28,500 ke. To decrease in- 
ductance, move the grounded ends (straps) of 
L11 and L12° (see figure 5) nearer chassis. Do 
not allow straps to touch chassis except where 
connected. To increase inductance, move the 
straps farther away from chassis. Adjust posi- 
tion of straps till maximum (peak) output results. 
The alignment of the detector tuned circuit 
should next be checked at 28,500 ke without 
changing either the receiver or test oscillator ad- 
justments. An increase of output when the brass 
end of a tuning wand is brought near L22 indi- 
cates that L22 is too high in inductance, while 
an increase when the iron end is brought near 
the coil indicates that the inductance is too low. 
The inductance of L22 may be varied by chang- 
ing the spacing between the grounded end 
(strap) of L22 and the strap connected from C41 
to contact on S2 (figure 5). An increase of spac- 
ing will increase the inductance, while a decrease 
of spacing will decrease the inductance. Adjust 
the spacing until maximum (peak) output results. 
Replace “Magic Brain” bottom cover and repeat 
adjustments in (b) prior to those of ‘Short 
wave” band. 


“Short Wave” Band 
(d) Set the receiver range selector to its “Short 
wave” position and its dial pointer to 20,000 kc. 
Adjust the test oscillator to 20,000 ke. If the 
vertical input cathode-ray connections were 
changed for adjustment (b) above, they should 
be restored to their original position as shown 
on figure 11. Adjust oscillator air-trimmer C13 
until maximum (peak) output is reached. Two 
peaks may be found with this circuit. The peak 
with minimum capacitance (plunger near out) 
should be used. Tighten lock nut. Adjust de- 
tector air-trimmer C35 until maximum (peak) 
output is reached, while slightly rocking the gang 
tuning condenser back and forth through the 
signal. Two peaks may be found with this cir- 
cuit. The peak with maximum capacitance 
(plunger near in) should be used. Tighten lock 
nut. Adjust antenna air-trimmer C3 until maxi- 
mum (peak) output is reached while slightly 
rocking the gang tuning condenser back and 
forth through the signal. Two peaks may be 
found with this circuit. The peak with maximum 
capacity (plunger near in) should be used. 
Tighten lock nut. Check the image frequency 
by changing the receiver dial setting to 19,080 
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If greater volume output from low- 
level recordings is desired, R-42 
should be replaced with a 10,000- 
ohm resistor. This resistor is located 
in the input transformer pack and 
will necessitate removal of cover for 
access. This change is incorporated 
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ke. The image signal should be received at this 
position indicating that the adjustment of C13 
has been correctly made. No adjustments should 
be made while checking for the image signal. 


in its place. Place receiver range selector to 
“Standard broadcast” position with receiver dial 
pointer set to 600 kc. Tune the test oscillator to 
600 kc. Adjust oscillator magnetite core screw 
L9 (top of large oscillator coil can) for maximum 


“Medium Wave” Band 


(e) Place receiver range selector to its “Medium 
wave” position with its dial pointer set to 6,000 


(peak) output as shown by the waves on the 
oscillograph screen. 
Set receiver dial pointer to 1,500 ke. Tune test 


(g) 


kc. Tune the test oscillator to 6,000 kc. Adjust 
oscillator air-trimmer C14 to produce maximum 
(peak) output as shown by the waves on the 
oscillograph. Two peaks may be found with this 
circuit. The peak with minimum capacitance 
(plunger near out) should be used. Tighten 
lock nut. Adjust the detector air-trimmer C36 
for maximum (peak) output while slightly rock- 
ing the gang tuning condenser back and forth 
through the signal. Two peaks may be found 
with this circuit. The peak with maximum ca- 
pacitance (plunger near in) should be used. 
Tighten lock nut. Adjust antenna air-trimmer 
C4 to produce maximum (peak) output. Tighten 
lock nut. 


“Standard Broadcast’’ Band 


(f) Remove the 300-ohm resistor from between the 
test-oscillator “Ant.” post and receiver antenna 
terminal “Al” and insert a 200-mmfd. capacitor 
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oscillator to 1,500 ke (1,500—3,100-kc range) and 
increase its output to produce a registration on 
the oscillograph screen. Carefully adjust the 
oscillator, detector, and antenna air-trimmers 
C16, C37 and C5, respectively, to produce maxi- 
mum (peak) output as shown by the waves on 
the oscillograph screen. Shift the oscillograph 
“Timing” switch to “Ext.” Place the frequency 
modulator sweep-range switch to its “Lo” posi- 
tion and insert plug of the frequency-modulator 
cable in test-oscillator jack. Turn test-oscillator 
modulation switch to “Off.” Re-tune the test 
oscillator (increase frequency) until the forward 
and reverse waves show on the oscillograph 
screen and become coincident at their highest 
points. This will occur at a test-oscillator setting 
of approximately 1,680 kc. Adjust trimmers C16, 
C37, and C5 again, setting each to the point 
which produces the best coincidence and maxi- 
mum amplitude of the images. 
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Figure 10—Resistance Diagram 
Power supply disconnected—Radiotrons in sockets—Tuning condenser in full-mesh—Range selector in 
“Standard broadcast” position—Radio volume control clockwise—Phono volume control extreme 
counter-clockwise—Other controls optional 


Resistance Measurements 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground or other pertinent points on figure 10, 
permit a rapid continuity check of the circuits. The 
use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 1, and Wiring Diagrams, figures 
2, 3 and 5, will: permit the location of certain troubles 
which might otherwise be difficult to ascertain. Each value 
as specified should hold within + 20%. Variations in 


excess of this limit will usually be indicative of trouble in 
circuit under test. When measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connecting a 
d-c voltmeter of indicated polarity across the terminals of 
the device. 
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(h) Remove the plug of the frequency - modulator 
cable from the test- oscillator jack. Turn test- 
oscillator modulation switch to “On.” Set oscil- 
lograph “Timing” switch to “Int.” Tune test 
oscillator to 200 ke (200—400-kc range). Tune 
receiver for maximum response to this signal at 
a dial reading of approximately 600 kc. The 
third harmonic of the 200-kc signal is used for 
this adjustment. Shift oscillograph “Timing” 
switch to “Ext.” Insert the plug of the frequency- 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune the 
test oscillator (increase frequency) until the for- 
ward and reverse waves show on the oscillograph 
screen. This will occur at a test-oscillator setting 
of approximately 230 kc. Disregarding the fact 
that the two images may or may not come to- 
gether, adjust the oscillator magnetite core screw 
L9 (top of large oscillator coil can) to produce 
maximum (peak) amplitude of the images. Shift 
the oscillograph “Timing” switch to “Int.” Re- 

move the plug of the frequency-modulator cable 

from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Repeat 
adjustments in (g) above to compensate for any 


changes caused by the adjustment of L9 core, 
tightening lock nuts on C16, C37, and C5, re- 
spectively, after each is adjusted. 


“Long Wave’ Band 


(i) Shift the oscillograph “Timing” switch to “Int.” 
Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn the test- 


Radiotron Cathode Current Readings 
Measured with Milliammeter Connected at Tube Socket 
Cathode Terminal under Conditions Similar to 
Those of Voltage Measurements 


RCA-6K7—R-F 


RCA-6F5—A.F. 
RCA-6L6—Power 
RCA-6E5—Eye 
RCA-5Z4—Rect. 
(*Cannot be measured at socket) 


oscillator modulation switch to “On.” Place re- 
ceiver range selector to its “Long wave” position. 
Set the receiver dial pointer to 175 kc. Tune the 
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Figure 11—Radiotron Socket Voltages, Coil, and I-F Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Radio volume control counter-clockwise—Phono volume control extreme counter-clockwise— 
Other controls optional 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The value shown in parenthesis with asterisk (*) 
indicates operating conditions without voltmeter loading. 
The other value (generally lower) is the actual measured 
voltage and differs from the value shown in parenthesis 
because of the additional loading of the voltmeter 
through the high series circuit resistance. 


The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
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chassis ground on figure 11 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
in + 20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. To 
duplicate the conditions under which the voltages were 
measured requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50, 250, 500, and 1,000 volts. Use the 
nearest range above the specified measured voltage. A-c 
voltages were measured with a corresponding a-c meter. 


test oscillator to 175 ke and increase its output 

until a deflection is noticeable on the oscillograph 

screen. Adjust oscillator magnetite core screw 

L10 (located on top of small oscillator coil can) 

so that maximum (peak) amplitude of output is 

shown on the oscillograph screen. 

Set receiver dial pointer to 350 ke. Tune test 

oscillator to 350 ke. Adjust the oscillator, de- 

tector, and antenna air-trimmers C18, C38, and 

C6 to produce maximum (peak) output as shown 

by the waves on the oscillograph screen. With- 

out disturbing the connections, shift the oscillo- 
graph “Timing” switch to “Ext.” Place the 
frequency-modulator sweep-range switch to its 

“Hi” position and insert plug of frequency- 

modulator cable in test-oscillator jack. Turn test- 

oscillator modulation switch to “Off.” Re-tune 
the test oscillator (decrease frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen and become coincident at their 
highest points. This will occur at a test-oscillator 
setting of approximately 198 kc. This setting 
places the test - oscillator frequency to 175 ke. 

The second harmonic is now used for the 350 ke 

adjustment. Adjust air-trimmers C18, C38, and 

C6, again, to produce maximum amplitude of the 

images and best coincidence throughout their 

lengths. 

Re-tune the receiver to approximately 175 ke so 

that the forward and reverse waves appear on 

the oscillograph screen. Adjust the oscillator 
magnetite core screw L10 to produce maximum 

(peak) amplitude of the waves, disregarding the 

fact that the two images may or may not come 

together. 

(1) Shift the receiver dial setting to 350 kc without 
altering any other adjustments (frequency modu- 
lator still in operation). Adjust air-trimmers 
C18, C38, and C6, respectively, to produce maxi- 
mum amplitude and best coincidence of the 
waves. These adjustments compensate for any 
changes caused by the adjustment of the mag- 
Netite core screw L10. Tighten lock nuts on 
C18, C38, and C6, respectively, after each is 
adjusted. 


(3) 


(k) 


Selector Dial 


Figure 12 illustrates the relation of the various parts 
of the dial mechanism when in its “Standard broad- 
cast”” position with the range switch likewise turned 
to its “Standard broadcast” position. In re-assembling 
the dial after repairs, see that the gears are meshed 
in accordance with the diagram, at the same time 
noting that the range switch in in its “Standard broad- 
cast’ position and the lever attached to the range- 
switch shaft placed in the position shown. 

To adjust the dial mechanism, set the range switch 
to its “Standard broadcast” position. Place a straight- 
edge across the center of the dial so that its edge is 
even with the lower (end) marking at both the low- 
frequency and high-frequency ends of the dial. Under 
such conditions the straight-edge should be parallel 
with the top of the chassis base. If the straightedge 
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is not parallel with the top of the chassis base, loosen 
the nut on the rear of the roller link pivot stud and 
move the stud up or down until the link roller moves 
the dial to the desired position so that the end cali 
bration marks obtain the position mentioned above. 
Tighten the nut on the roller link pivot stud. 
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PIVOT STUD 
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RANGE SELECTOR 
SWITCH SHAFT 
ORCA MFC. CO., INC. 
P-72890-0 


Figure 12—Selector Dial Change Mechanism 


Set the gang tuning condenser to its maximum ca- 
pacity position. Adjust the dial pointer to the low- 
frequency (end) mark on “Standard broadcast” scale. 
This is a friction adjustment. 

With the gang tuning condenser plates still in full 
mesh, loosen the two set screws on the vernier-dial 
hub. Rotate the vernier dial until the “0” marking is 
in a vertical plane above the center of the shaft. 
Tighten set screws. 


Antenna and Ground Terminals 


These receivers are equipped with an antenna- 
ground terminal board having three terminals. These 
terminals are marked “A2,” “A1,” and “G,” the latter 
being the ground terminal and should always be con- 
nected to a good external ground. The transmission- 
line leads of the RCA RK-40A antenna system should 
be connected to terminals “A2” and “Al.” The re- 
ceiver coupling units of the RCA RK-40 and the 
RCA Spider-Web antenna systems should be con- 
nected to terminals “A1” and “G.” Connect a single- 
wire antenna to terminal ‘““A1.” 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to 
maintain proper adjustment and to provide a limiting 
effect on the movement of the armature. The fre- 
quency response is substantially uniform over a wide 
range. Service operations which may be necessary on 
the pickup are as follows: 


Centering Armature 


Refer to figure 13 showing the pickup inner struc- 
ture. The armature is shown in its proper relation to 
the magnet pole pieces, i.e., exactly centered. When- 
ever this centering adjustment has been disturbed, the 
screws A, B, and C should be loosened and the arm- 
ature clamp adjusted to the point where the vertical 
axis of the armature is at right angles to the horizontal 
axis of the pole pieces, and centered between them. 
This centering operation may be facilitated by insert- 
ing a small rod or nail into the armature needle hole, 
"using it as a lever to test the angular movement of 
the armature. The limitations of the movement in 
each direction will be caused by the armature striking 
the pole pieces. The proper adjustment is obtained 
when there is equal angular displacement of the 
armature and adjustment rod or nail to each side of 
the vertical axis of the magnet and coil assembly. The 
screws A and B should then be secured, observing 
care not to disturb the adjustment of the armature 
clamp. Then place the pickup in a vise and secure 
the centering spring-clamp by means of the screw C, 
allowing the centering spring to remain in the posi- 
tion at which the armature is exactly centered be- 
tween the pole pieces. With a little practice, the 
correct adjustment of the armature may be readily 
obtained. The air gap between the pole pieces and 
the armature should be kept free from dust, filings, 
and other such foreign materials which would ob- 
struct the movement of the pickup armature. 


Damping Block 
The viscoloid block which is attached to the back 


end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position at it did 
originally. Make certain that the block is in correct 
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Figure 13—Details of Pickup 
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vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the di- 
ameter of the armature in order to permit a snug fit. 
With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature (vis- 
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coloid side) so that the viscoloid block will fuse at 
the point of contact and become rigidly attached to 
the armature. A special-tip soldering iron constructed 
as shown in figure 14 will be found very useful in 
performing this operation. The iron should be applied 
only long enough to slightly melt the block and cause 
a small bulge on both sides. 
Replacing Coil 

Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut-a-way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to re-adjust the armature as previously explained 
after re-assembly of the mechanism. Only rosin core 
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Figure 14—Special Soldering-Irom Tip 


solder should be used for soldering the coil leads in 
the pickup. This same type of solder should be used 
when necessary for soldering the centering spring to 
the armature. 
Magnetizing 

Loss of magnetization will not usually occur when 
the pickup has received normal care because the mag- 
net and pole pieces are one unit and the magnetic 
circuit remains practically closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a-c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will 
be necessary to re-magnetize the entire structure. To 
do this, it will be necessary to first remove the pickup 
mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetizer and charg- 
ing the magnet in accordance with the instructions 
accompanying the magnetizer. It is preferable to 
check the polarity of the pickup magnet and to re- 
magnetize it so that the same polarity is maintained. 


Automatic Record Ejector 


The record changing mechanism is designed to 
be simple and fool- proof. Under normal operating 
conditions, service difficulties should be negligible. 
Occasionally, however, certain adjustments may be 
required. These adjustments are illustrated and ex- 
plained in figure 9. 

It is important when servicing the automatic mech- 
anism, to have it placed on a level support. It is also 
important to refrain from forcing the mechanism if 
there is a tendency to bind or jam, since bent levers 
and possibly broken parts may result. 

The tip of the record ejector is adjustable in re- 
lation to the turntable spindle, the two being exactly 


coaxial when properly adjusted. To align the tip, re- 
move the rubber silencer of the ejector assembly, 


Loudspeaker 


loosen ejector tip retaining nut and slide the tip Centering of the loudspeaker voice coil is made in 
rise ae the usual manner with three narrow paper feelers 
E Tinea after first removing the front paper dust cover. This 
PeFlimoa may be removed by softening its cement with a very 
E Rec light application of acetone using care not to allow 
YELLOW 
BROWN 
=a 
BROWN 
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Primary resistance—10 ohms total 
Secondary resistance—266 ohms total 


Figure 15—Umiversal Transformer 


ree . : ' 2 i. BROWN = BLACK ee 
assembly to the position where it is in true-line with er) Hat 
the axis of the turntable spindle. This adjustment may 


be simplified by placing several records on the turn- Pen ea gears 
table, depressing the spindle through the top record 
hole and lining up the ejector tip in the spindle hole Figure 16—Loudspeaker Wiring 
of the record. 
To insure that the ejector tip rotates freely, apply the acetone to flow down into the air gap. The dust ‘ 
a slight amount of oil to the shank of the tip at the cover may be cemented back in place with ambroid 
point where it is in contact with the ball bearing. upon completion of adjustment. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


List 
DESCRIPTION Pree 


RECEIVER ASSEMBLIES Capacitor—30 Mfd. (C65, C66)........ 

: Connector—3-contact female connector 

Board—4 contact and 2 link phonograph for Speaker! leads cal weer tne ae oes 
terminals board.: ice crouPok ier atiaetn ine Connector—2-contact female connector for 
Bracket—Mounting bracket for H.F. tone motor cable (Chassis End).:..'....... 
control, L.F. tone control or volume Connector—2-contact female connector for 
CONntrolitcc a eerewls ce treereLen eke phonograph compartment lamp cable 
Cable—Tuning lamp cable and socket.... (Chassis: Enid } tccts poacereioe chau ee 


Core—Adjustable core and stud for Stock 
No: 12652 and 42600. cee ee ee ene 


Cable—2 conductor compartment and pilot 
lamp cable (chassis end) approx. 34-in. 


long complete with two female con- Dial—Vernier dial and disc assembly..... 
nectors Stock No. 11488—Model 9U2 Lamp—Dial lamp 6.3 volt, lower R.H. 
Oily gee Fn Far RAR nev oon ote Eee socket Model 9U2 only—Package of 5 


Cap—Grid contact cap—Package of 5... 
Capacitor Pack—Comprising two sections 
.015 Mfd., one section .1 Mfd., and 
two resistors 27,000 ohms each (C55, 
(25.67 COoF MR 2 let Reo 2) ay See een ee 
Capacitor Pack—Comprising one 3 Mfd. 
and one 20 Mfd. section used in 25 


Lamp—Dial lamp, 6.3 volt—Package of 5 
Link—Range switch and band indicator 
operating link complete with set screw.. 
Reactor—Filter reactor (L31).......... 
Resistor—Voltage divider resistor—Com- 
prising one section 250 ohm, one section 
17 ohm, and one section 11 ohm (R17, 


eycleuModelvonly (C6151 C69) eer seis RiGee R26 in tines eavaste eae thers Meee 
Capacitor—120 Mmfd. (C59).......... Resistor—10,000 ohms—wire wound—10 
Capacitor—120 Mmfd. (C45, C46, C49, wattn(R 10); aeons ete eel 

CBO) cri Nae ater hee ret age ie Seaport aes Resistor — 17,000 ohms—wire wound 
Capacitor—180 Mmfd. (C52) -.0..2 0508 (RID Soot cea aetna ee 
Capacitor—.005 Mfd. (C63, C79)....... Resistor—56,000 ohms—carbon type— 
Capacitor—.01 Mfd. (C51)............ 1/10 watt (R12)—Package of 5...... 
Capacitor—.01 Mfd. (C60)............ Resistor—56,000 ohms—carbon type—1 
Capacitor-—05. Mid. (C53). secon sens watt (R16)—Package of 5........... 
Capacitor—.05-Mfd:) (C62)is sean one Resistor—220,000 ohms — insulated — 1/4 
Capacitor—0.1 Mfd. (C54).........24. watt (R44)—Package of 5........... 
Capacitor—0.1 Mfd. (C47).........06. Resistor—220,000 ohms—carbon type— 
Capacitor-—(25 “Mids (C58)e. voesemnaee s 1/10 watt (R13)—Package of 5...... 
Capacitor—.25 Mfd. (C48, C68)........ Resistor—270,000 ohms-——carbon type— 
Capacitor—0.5 Mfd. (C64)............ 1/10 watt (R24)—Package of 5...... 
Capacitor—18 Mfd. (C67)............ Resistor—470,000 ohms—carbon type—!l/, 
Capacitor—20 Mfd. (C61)............ : watt (R23)—Package of 5........... 


Prices quoted above are subject to change without notice. 
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STocK LIST Stock 
P| DESCRIPTION Derce ‘No: 


REPLACEMENT PARTS—Continued 


Resistor—470,000 ohms—carbon type— 
1/10 watt (R25)—Package DE Dheics' én 
Resistor—1 Megohm—carbon type—1/10 
watt (R28)—Package of 5.........6. 
Resistor—2.2 Megohm—carbon type—!/4 
watt (R11)—Package of 5........... 
Resistor—3.3 Megohm—carbon type—!/, 
watt (R14, R15)—Package of 5...... 
Screw—No, 8-32-5/32 set screw for link 
Stock No. 12868—Package of 10..... 
Screw—No. 8-32-3/16 headless cup point 
set screw for Stock No. 12870—Pack- 
PO a 0 ae area ion okay eae ere a wari 
Shaft—Range switch and band indicator 
operating shaft and hub—assembly.. 
Shield—I.F. transformer shield for Stock 
INOSMLIDO D2 Ae LOO sate rie temtors c-s.0 sere ones 
Shield—I.F. transformer shield top for 
BLOC ONG: G1 2G Abs ok Cas peek ee 
Shield—I.F. transformer shield top for 
STOCK ANOnE I 2Oo0G6 ce ltteer ea lea « 
Shield—Shield cap for 6F5 Radiotron. 
Socket—Dial lamp socket, upper left or 
lower ‘right hands... ssc cess ececes 
Socket—Dial lamp socket, upper right or 
Preer tert hans cs epee es se ew ele 
Socket—Tuning lamp socket and cover. 
Socket—5-contact 5Z4 Radiotron socket... 
Socket—7-contact 6H6, 6K7, 6L6, or 6F5 
Radiotroniesocketeas. a sislels. «amie nies a oi 
Socket—8-contact socket for R.F. Unit 
CIweL Came Pulte. Fi... sie set arte sles 
Spring—Retaining spring for Stock No. 
BOO Gy ctcuahes a cxteuaie pi tis euene wiellalnis adores sine 
Tone Control—Low frequency tone con- 
trol and power switch (S4, $5)....... 
Tone Control—High frequency tone con- 
CEG RE SO) tie Mee eee ree erate s/s 
Transformer—First I.F. transformer com- 
plete (L24, L25, C45, C46).......... 
Second I.F. transformer 
complete (L26, L27, C49, C50, C52, 
RAPA Sy eterertaatcny snetitele ereteiy hie ste eins 
Transformer-—Power transformer, 105-125 
Ole 0760r.cyCles (EL )ines i creriete wis 
Transformer—Power transformer, 105-125 
SDE, aE VOIEV IE DE) eels Wee eel Gaon os 
Transformer—Power transformer, 100-250 
volt, 50-GOrcycle (CTE) s...8es swe e. ss 
Volume Control—(R20)........--00-- 


MAGIC BRAIN UNIT ASSEMBLIES 


Board—3-contact antenna and_ ground 
SECMINAL DOA citicnis se Mie at Umleeiste eins © 
Bushing—Variable condenser mounting 
bushing assembly—Package of 3...... 
Cable—Shielded power cable approx. 4-in. 
long complete with 8-contact male plug 
Cap—Grid contact cap—Package of 5. 
Capacitor—Adjustable trimmer capacitor 


(3 4045 C6. (O14: C16 igus ae osc 
Capacitor—Adjustable trimmer capacitor 

(O13, (\C35,0036 CST) ess wake wanas ese 
Capacitor—Adjustable trimmer capacitor 

(C10, C18. 07S C38. C39) cua ec. 
Capacitor—15 Mmfd. (C34) ep erabeichs 
Capacitor—18 Mmfd. (C15).........+- 
Capacitor—36 Mmfd. (C40)........... 
Capacitor—56 Mmfd. (C24)........... 
Capacitor—56 Mmfd. (C17)........... 
Capacitor—56 Mmfd. (C2, C44)........ 


eeoeoereeor eo ee 


Capacitor—62 Mmfd. 
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Capacitor—150 Mmfd. (C1l)........... 


DESCRIPTION 


Capacitor—120 Mmfd. (C25, C28, C29). 


Capacitor—180 Mmfd. (C22).......... 
Capacitor—555 Mmfd. (C21).......... 
Capacitor—560 Mmfd. (C7, C26, C33, 
CR eee er tag ES, 
Capacitor—1,500 Mmfd. (C12)........ 
Capacitor—1,550 Mmfd. (C20)........ 
Capacitor—4,500 Mmfd. (C19)........ 
Capacitor—4,700 Mmfd. (C43)........ 
Capacitor—.01 Mfd. (C8, C30, C31, C32) 
Coil—Antenna coil and shield, XABC 
lop boveky (Epa, Tb) SEZ fell Epo iwedl Wey) aks i resect 
Coil—Antenna coil, “D” band (L13, L14) 
Coil—Detector coil and shield, XABC 
bands (L15, L16, L17, L18, L19, L20). 
Coil—Oscillator coil and shield, ABC 
bands (CL 7SeIEByALG is cc ttenstesic sistas ears 
Coil—Oscillator coil and shield, X band 
einige COLAO re atevorerehetatedscstits oper eran ie aiars 
Coil—Oscillator coil, “D” band (L11, 
OE Sal Sok) Wena las We Reged ae et 
Coil—R.F. coil, ““D’’ band (L21, L22).. 
Condenser—3-gang variable tuning con- 
Mensere( Co Oo Oa lyin. sralereaveterscrs 6's 
Connector—8-contact male connector and 
cover for power cable, Stock No. 12886 
Core—Adjustable core and stud for Stock 
IN Orme OD-Ais ridin olerele oiae c-e tutta sostpaee + 
Core—Adjustable core and stud for Stock 
INL HOD fsunre: cvergehersleoiter® sidclenc eal: « 
Core—Adjustable core and stud for Stock 
INGrea DS Sica ste cad stale oneness 
Resistor—560 ohms— carbon type — 14, 


watt (R2)—Package of 5.0.5 6.5000. 
Resistor—1,000 ohms—carbon type—!/4 
watt: (R3)——Packege.of 5... sss na sores 


Resistor—5,600 ohms — carbon type — 1 
Watts CRG) ccs eretaeeols wa fees sis) oeye areca a Secs 
Resistor—15,000 ohms—carbon type, 1% 
watt (R5)—Package of 5............ 
Resistor—56,000 ohms— carbon type — 
1/10 watt (R4, R9)—Package of 5... 
Resistor—82,000 ohms—carbon type, 1 
watt (R8)—Package of 5............ 
Resistor—560,000 ohms—carbon type— 
1/10 watt (R1, R7)—Package of 5... 
Shield—Coil shield for Stock Nos. 12879 
SNC O SO vane ream eiereiere o eialeet ee vee 
Shield—Coil shield for Stock No. 12709. 
Shield—Coil shield for stock No. 12881. 
Socket—7-contact 6K7 Radiotron socket. 
Socket—7-contact 6L7 Radiotron socket. 
Socket—8-contact 6J7 Radiotron socket. 
Spring—Retaining spring for core, Stock 
Nos. 12664, 12800, 12882—Package 
Oly RO cect eae MN «Pa enews k yore « s 
Switch—Range switch and mounting nut 
See 2 eS ay tatae min awe ateck s » is va abe 
Trap—Wave-trap, complete (L1)....... 


DRIVE ASSEMBLIES 


Ball—5/32-inch diameter steel ball for 
planetary drive—Package of 20....... 
Ball—!.-inch diameter steel ball for 
planetary drive bearing—Package of 20 
Bushing—Plate and bushing assembly for 
planetary drive mounting............ 
Coupling—Flexible coupling and shaft as- 
Bemibly, COMI plete 65 3.5/0 a wacled aie he 
Dial—Band indicating dial and cam as 


eooe oe eee eee eo eee eee eor ores ee 


Prices quoted above are subject to change without notice. 


REPLACEMENT PARTS—Continued 


Drive—Variable tuning condenser drive, 
complete, including mounting bracket, 
drive, dial scale and indicator, less ver- 
nier ‘dial, Stock No. 12870, and link, 
Stocks NO 12868. vases * s suecepe a eore = 

Gear—Anti-lash drive gear, complete.... 

Gear—Sector gear and link assembly for 


band tselector crc sete iene aetna aisrenena one 
Indicator—Station selector indicator 
DOLCE Te chara ce sGee es eet e ches shaxaere eeete 
Link—Link and roller assembly, complete 
Wu Moroes A baa sine oD Oo che do Cmte 


Screen—Dial lamp and light diffuser. . 
Screw—Set screw for flexible coupling < or 
gear, Stock Nos. 12905 and 12906— 


Packave not s1O) acim &.3 76 or ytedeuaees os 
Shaft—Direct drive shaft and pinion gear 
for. planetary. Guve é@ics wines «ate coins 
Shaft—Vernier drive shaft for planetary 
a ohio. ae in ena oN irene ane Alb crn Garten ae 
Spring—Tension spring for planetary 
drive bearing—Package of 10........ 
Spring—Tension spring for gear, Stock 
No, 12906-—Package_ofel0.. 0.4.3.0 6 
Spring—Tension spring for link, Stock 
No. 805 1——Package. of (5.0... tacts «8 
EJECT ARM ASSEMBLIES 
Arm—-Ejéct“arm, Comrplete’s 2) aie. s + 


Ball—1/16-inch diameter steel ball—Pack- 


 } 


| 


Bearing—-Ejector tip bearing and nut... 


Bracket—Eject arm bracket............ 
Collar—Eject arm shaft collar and set 
SCEE WL ce bier de ores cic gehetehc keene mayen 
Cover—Eject arm cover..............- 
Cushion—Counter balance roller cushion 
located! inside? of “efectvatm:.\. yea eu «xe: 
Post—Vertical adjustment post — located 
Onwejectratiny Dracke tam nits eae rina 


Roller—Eject arm counter balance roller 
-—located inside’ a eject arm’........ 
Screw—No. 6 
set screw for ait arm collar—Pack- 
cNcrcan oy ual OPS Awan as ou eae IO let 
Screw—No. 8—36-7/32-inch special screw 
for eject arm tip center adjustment— 
Package “GET W0inisn ureter ercke tom dee 
Shaft and Collar—Eject arm vertical ac- 
tion shaft and collar assembly........ 
Silencer—Ejector tip silencer........... 
Spring—Ejector arm bracket spring — 
Rackaee™ oe? BO iit tts aie eteiare on eee 
Spring—Ejector tip spring—Package of 10 
Tip—Ejector tip with tip center, adjusting 
SCLEW RANG Caps siemens. Meare heres 
Yoke—Eject arm yoke assembly........ 


PICKUP AND ARM ASSEMBLIES 


Arm—Pickup arm, complete less pickup 
UNLE Tors eras ctanpeublla, c eeeameee fed ey tara 
Armature—Pickup armature............ 
Back=— Pickup) bac® 0.1 cvsieasccetouve om oe 
Cable—Pickup arm operating cable — 
Package wor... costae nin cre to? 
Cod Pickup coil (L294 ).n eee went ns 
Connector—Shielded pickup cable and 
connector assembly—approximately 59 


inches lopigis. ve as 2 ae eee 
Cover—Pickup front cover............ 
Cover—Pickup back cover with mounting 


SCREWS a. esha cisvet esl jehera atecestheteld ete-lecenarenend 


Stock List Stock List 
DESCRIPTION Perce Na: DESCRIPTION Pace 


20 
.20 


30 
.20 


a8) 
ane: 


Os: 
.20 
.20 
Boe 


8.15 


32 
24 


14 
.30 


.45 
aps 


14 
LD 


Damper—Pickup damper—Package of 5. 
Damper—Damper assembly for pickup 
arm base—Comprising one upper and 
one lower damper, one upper bushing 
and. one lower: ibeatingy cn 0c aires 
Escutcheon—Pickup arm escutcheon.... 
Pickup—Pickup unit, complete......... 
Screw—Pickup front cover screw—Pack- 
AGE Ol: LO lacy ane ab okctaes stley celts algae pucuaie cece 
Screw—Nut and washer for mounting 
pickup to arm—Package of 10........ 
Screw—Pickup needle screw—Package of 
KO Weane Srobumertosnad Mai oe 5 am GU oat Oar 


OPERATING MECHANISM 


Cam—Cam and gear assembly......... 
Clutch—tTrip lever friction clutch....... 
Cover—Metal cover for trip lever and 

friction: finger assembly 2h eee ee 
Finger—Manual index lever finger as- 

Silo) hase mae Ae cininomicntme ace dant 
Finger—Friction finger assembly........ 


Lever—Manual index lever—less pin.... 
Lever—Main lever and link assembly. . 
Lever—Main spring lever............. 
Lever—Pickup arm cable lever assembly— 
Comprising lever with cable screw, 
SPrin ganda nut poters:skegors peace agaiavenenartor ts 
Lever—Trip lever and friction clutch as- 
sembly aes’, sc oe sade anere qanunaaea ae eee 
Pawl—Trip pawl assembly............. 
Plate—Eject arm actuating plate assembly 
Screw-—Cable lever screw and nut—Pack- 


eee eee eee eee eee eres ee eeee 


Screw—Manual index lever finger set 


screw—=Package! ofi1O oxico-- baa olor 
Screw—Trip lever clutch tension adjust- 
ment screw—Package of 10......... 


Screw—Special screw used to fasten main 
lever and link assembly bushing—Pack- 
ageroty LO, aati baunceeea, cise ener ene 

Spacer—Pickup arm mounting spacer... 

Spring—Actuating spring—Package of 10 

Spring—Cable lever tension spring—Pack- 
ASSN OL NOM Rees Gea ee ratea ence 

Spring—Manual index lever finger tension 


spring—Packagelof* lO vc). ei ane S 
Spring—Main spring lever tension spring 
—~Packa ge) Of 7 PO.".seeer eer meine eS 


Spring—Trip lever latch plate tension— 
Package ropraG' ni... Svan een ees 
Washer — Spring washer — ‘“‘U” type — 
Package. OR TOI Alia elastase ves 


MOTOR ASSEMBLIES 


Motor—105-125 volts—25 cycles (M1).. 
Motor—105-125 volts—50 cycles (M1).. 
Motor—105-125 volts—60 cycles (M1).. 
Suspension S prin g— Motor mounting 
spring, washer, and stud assembly— 
Comprising six springs, six cup washers, 
three spring washers and three studs.. 


AUTOMATIC SWITCH 
ASSEMBLIES 


Cover—Motor switch cover..........4. 
Plate—Automatic brake latch plate — 
PackapeFGi rid. ect tines wae ne tee aes 
Springs—Automatic brake springs—Pack- 
abe of 2rsetewvntuane eee cat eee mean 
Switch Assembly—A uto matic switch, 
complete <3 eras oe aaceccam ie ce ears 
Switch—Motor switch (S6)............ 


Prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS—Continued 


List Stock 
DESCRIPTION Price No: 


MOTOR BOARD ASSEMBLIES 


Stock 
No. 


11881] Base—Phonograph compartment lamp 
Socket and bas€< +0 see naw ee eee sis 
12051 | Capacitor—2 Mfd., complete with 2-con- 
tact male connector for use with motor, 
Stock No. 9650 or No. 9651 only 
CCSS) Nan s oe, a Sateen ie este WN « 
13101| Capacitor—4 Mfd., complete with 2-con- 


tact male connector for use with motor, 
Stock No. 9735 only (C83).....5600% 
4674| Connector—2-contact male connector for 
Stock Nos. 12051, 13101 or phono 


compartment lamp leads..........-.-+ 
4577| Connector—2-contact male connector mo- 
Boke ASA ol (Ss bleh cl gtoeded Bar CRYO OA OG HEN OR 
11488} Connector — 2-contact female connector 
Hor EIN OtOmmlead Saou aieevs aieia,< eres esis 
iat 2.) Gover— i urntable? COVEF ses cweec sass ce 
11553| Escutcheon—Index escutcheon engraved 
tae Lamy Une 18) —— I Oaewarstieataeners evicieer str ees 
4340 | Lamp—Phonograph compartment lamp— 
od volte—Packace Of Siscvresssncae 
3764| Nut—Cap nut for motor board suspen- 
sion assembly—Package of 4........- 
3672 | Pin—Manual index pin.....+-..s+e-s- 
files) wixest--= Pickup wrest. sieric wile sie lee ehe'e sae 


3654| Roller—Pickup arm cable guide roller— 
Comprising bracket, roller and guide 


aie byte? Se 6 lu «ete le") © 6) 6 618) 6 67-6 6 Cie een ole 


SHA emt em ceahatelare wo ahole w/e inrc tie olsen 

3763| Suspension Spring — Suspension spring, 
washer and bolt assembly for motor 
board—Comprising one bolt, two cup 

washers, two springs, two “C” washers 
ANGeOMEICAP MULE csc. sileleieie wlalole mies 

4671 A nee ame switch — toggle type 
PSOE es ees ae tae cess Ma am oe 
Turntable—Complete .........eseseeee 


MISCELLANEOUS CABLE 
ASSEMBLIES 


Cable—3-conductor shielded compensator 
cable (volume control end), approxi- 
mately 18 inches long, complete with 
one 4-contact female connector, Stock 
INO sel 24D Ais cetaneticen chal walensisiisvs ays) o wils\'e'site ie 

Cable—3-conductor shielded compensator 
cable (transformer end), approximately 
8 inches long, complete with one 4- 
contact male connector, Stock No. 
12565 and three pin type terminals— 
for Model SU2 onlys..8 eas essastece 

Cable—3-conductor shielded compensator 
cable (transformer end), approximately 
27 inches long, complete with one 4- 
contact male connector, Stock No. 
12565 and three pin type terminals— 
for wModel 9 Ui Onli. aie nuic0 ores a9. 416 ino 

Cable—3-conductor shielded volume con- 
trol cable (chassis end), approximately 
13 inches long, complete with one 4- 
contact female connector, Stock No. 
12494—for Model 9U2 only......... 

Cable—3-conductor shielded volume con- 
trol cable (control end), approximately 
914, inches long, complete with one 
4-contact male connector, Stock No. 
MOH Soyon” Susie Gonicnc.ptesosacd, chow. ROMEO: Caeayoeo 

Cable—3-conductor shielded volume con- 
trol cable (chassis end), approximately 
24 inches long, complete with one 4- 
contact female connector, Stock No. 
12494—for Model 9U only.......... 


11599 


13226 


13227 


P3232 


13229 


13228 


$3231 


Prices quoted above are subject to change without notice. 
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DESCRIPTION List 
PRICE 


Connector—4-contact female for cable, 


Connector — 4-contact male for cable, 


Board—3-contact reproducer terminal 
Bracket — Output transformer mounting 


Woil=—Hieldacotts (N50) erase sre arte te 
Cone—Reproducer cone and dust cap 


Plug—3-contact male reproducer plug... 
Reproducer—Complete ..........++-5. 
Transformer—Output transformer (T2). 
Washer—Spring washer to hold field coil 


Box—Used needle box.....s.seesenees 
Bracket—Tuning lamp mounting bracket 


Cap — Pilot lamp cap — Package of 5 — 
Capacitor—.05 Mfd. (for phonograph 


StockeNosmlaa2 a. 1322606 13230. 3 


Stock Nos. 13227, 13228 or 13232.... 


REPRODUCER ASSEMBLIES 


DOALC en cee tinea wie oe sisiale aneoere 


bracket and clamp assembly.......... 


A Puen Peet ake ee eae 


securely—Package of 5.....2e.seeeee 


MISCELLANEOUS ASSEMBLIES 


BHC CNMI Piod eA eat cee vi were ceo as 


Madel SL 2 Only iis sis6 > tis arses ayer ncs 


volume control) (C84)..........--- 
Crystal—Station selector escutcheon and 
eo Lie) naterer aes hr arene re wp weer het an 
Cover — Pilot lamp cover — Model 9U2 
1) SECA ee oc RCO Oe rie cae 


Escutcheon—Tuning lamp escutcheon... 
Lamp—Pilot lamp—6.3 volts—Package of 
Bee Wiodele OW MODLY..ieveusisctosetert leiine = = 
Knob—Large station selector knob—Pack- 
POOLE SU r awe wie aes 8iyis nl wraits Gore's 
Knob—Low frequency tone control and 
power switch phonograph or radio 
volume control, range switch, or high 
frequency tone control knob — Pack- 


ABOUOE Dialects inn es oo > Pale «vise 
Knob—Small (vernier) station selector 
knob—Package of 5....csnsecsscecs 
Receptacle—Needle card holder........ 


Screw—Chassis mounting screw assembly 
for Model 9U only—Package of 4.... 
Screw—Chassis mounting screw assembly 
(front)—Comprising one screw, one 
washer and one lockwasher—Package 
of 10—Model 9U2- only...........- 
Screw—Chassis mounting screw assembly 
(bottom )—Comprising one screw, two 
cushions, one spacer, one washer and 
one lockwasher — Package of 2— for 


Read ehe OW re niwin ss te emia son ss 
Shield—Complete R.F. unit shield...... 
Socket—Pilot lamp socket—Model 9U2 

RLY mee eiats eee aise vpeteia seed salen <5 = 


Spring—Retaining spring for knob, Stock 
Nos. 11347 and 12700—Package of 5. 
Spring—Retaining spring for knob, Stock 
No. 12699—Package of 10.2... 
Tube—Magic voice tube—7 inches long. 
Tube—Magic voice tube—8 inches long. 
Tube—Magic voice tube—9 inches long. 
Transformer — Phonograph input  trans- 
former — Comprising one transformer, 
three choke coils, three capacitors and 
four resistors (T3, L43, L44, L45, C80, 


C81, C82, R40, R41, R42, R43)..... 
Volume Control — Phonograph volume 
control and switch (R39, S8).....+.-- 


MICROPHONICS IN MAGIC BRAIN RECEIVERS 


Cases of howl or microphonics on Models 9T, 10T or other receivers 
employing similer Megic Brain units, may be serviced by adhering to the 
following procedure: - 


(1) Install a Stock No. 14617 RCA Flexible Socket Adaptor for the RCA- 
637 oscillator tube. This adaptor is reedily attsched by simply 
removing the tube, plugging the new unit into the 637 socket, and 
inserting the tube into the adaptor. 


(2) Replace the RCA-6J7, choosing one with low microphonics, 


IF SATISFACTORY PERFORMANCE IS NOT OBTAINED BY OPERATIONS (1) AND 
(2), THEN 


(3) Remove chassis from cabinet and loosen Magic Brain under-shield to 
gain access to the Oscillator Coil ("A, B, C" --see 9T and 10T 
Service Notes, Figure 4). Using a small brush, apply Household 
Cement, Ambroid, or similar adhesive to the enameled leads on the 
inside of the oscillator coil form, so as to make them mechanically 
stable. The leads referred to connect to the terminal lugs. Al- 
low about six hours for cement to dry before operating the receiver. 


(4) If dial calibration or sensitivity is affected by the above opere-: 
tions, re-align the radio-frequency and oscilletor circuits in 
accordance with standard Service Note procedure. This usually 
will not be necessary. 
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RCA VICTOR MODELS 10T and 10K 


Ten-Tube, Five-Band, A-C, Superheterodyne Receivers 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

ms iho eee eee ¢ PRN sh ie nne sero sd Morte es gin’. Hate nw of 
ee er) Laan 175 ke (osc.), 350 ke (osc., det., ant.) 
Standard Broadcast” (A)........... 430-1,800 kc anit Uh Ye rian S eieoe ts (elt ds | Bag ly Sones rae as Rant iam a 
Gevsecioum Wave’ (B)...6 6.566008 1,800-6,400 kc a oe kc Ee hie ns Hie ass 
é a “Medium Wave” Bia c (osc., det., ant. 

Short Wave (C) # jee Olle e ~ 0 6 6 ee x © 6,400-23,000 ke ‘Short Wave” (C). idee 20,000 ke (osc., det., ant.) 
pitta onort Wave” (D)........ 23,000-60,000 kc “Ultra Short Wave” (D).57,000 kc (osc., det., ant.) 
Ns REY Were Ene Pe Meh a kB A yes Sina are A=) h ais Sut x ls SER ew Bin ENT Cb a bese 460 kc 
RADIOTRON COMPLEMENT 

De ah eras oS via whoa nee ss R-F Amplifier (6) RCA-6H6...... Second Detector and A.V.C. 
| DT) 6 SI a naa ee First Detector (GD Ned O98 Lae Ea Audio Voltage Amplifier 
CGN Fs ila cca eck tloe be ae haces Oscillator COD DEES. Wig 76) Bane 2 ee ener ee Power Output 
00 SUG 4 Sy a a a a First I-F Amplifier bc hol A Gg Wah i ee ea ge Full-Wave Rectifier 
MC OCOR Faces oe oe Second I-F Amplifier CUR CLOES «oot any e279 wea 8 Tuning Tube 
log eg ha Rina ene a Abe ELM te 98 Aaa ean a roe Mazda No. 46, 6 3 volts, 0.25 ampere 
Power Suppiy RATINGS 

NM Par dts Mea tie VW es estes Partly ois ke ace as be oe 105-125 volts, 50-60 cycles, 120 watts 
1 CASHES Bt gt Sa SIRI asain ec yA ange, nee 105-125 volts, 25-60 cycles, 120 watts 
AUER 5 aera.) enn BER a ie DERE Me PR 100-130/140-160/195-250 volts, 40-60 cycles, 120 watts 
PowER OUTPUT LouDSPEAKER 

MMe LCTCE: Ore Net's Sainie so Ss os de ate cine 5 watts Bie tee fens acs ters 2s ORD as = wi Electrodynamic 
REaREE REVERT ERE IS ks 6A we k's ls bo a 9 watts Pmpedance (V.Ci) s sc0.4. ae eee « 3.4 ohms at 400 cycles 


Mechanical Specifications 


CABINET DIMENSIONS Mopet 10T Mopet 10K 
| ae SRS RU eae ae Pla ae en ee Ge NCO ance vie pets tnt le Ses © hate ee wis 41 inches 
Eid Mics Sat eis AN Sate ey «ate Dee WARNS oo eres eat en, Sistas agar, eRe ooh 27 ~~‘ inches 
BE OB 5 uch, bce Ae Wate See tTale td ate A ie |e Abd as No etn RARE NE gt 143% inches 
WEIGHTS 

(so li RS aa enone 0 2.6 a Bg ORIN Se wre erates es ish eat ins no 0: eee 86 pounds 
PERM ia ec 0) oe RE Ce De sale os PAM POLIS cteidt 5 snares ois is oie ociatts wnt. 3 = wiavendss = 132 pounds 
ea ME NSIONS Ae Ee esc as ee cs acd acaba wears see aad 15 inches x 934 inches x 3 inches 
0 ae NES ey DRG as 00 oe EST ve ec 914 inches 


Operating Controls. (1) Music-Speech—Power Switch, (2) Volume, (3) Tuning, (4) Range Selector, (5) Fidelity 


eee UNE IN CMAN Afi en ee rh NE eS ee sna bbw vivo dae vee wave vw bs a 20 to 1 and 100 to 1 
General Description 
These receivers represent the result of thorough dynamic loudspeaker. Model 10K employs an iden- 
development, design, and substantial manufacture. tical radio chassis, is of the console-type, has a twelve- 
Noteworthy technical improvements have been ap- inch electrodynamic loudspeaker, and incorporates 
plied in achieving marked advantages of operation, the newly developed “Magic Voice.” Design features 
and efhciency of performance. incorporated in these receivers include built-in doublet 
Model 10T is a ten-tube, table-type, “Magic Brain” antenna coupler; “Magic Brain”; improved plunger- 
superheterodyne receiver with an eight-inch electro- type air-dielectric adjustable trimming capacitors in 
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the antenna, detector, and oscillator coil circuits; 
tuned r-f amplifier; high-efficiency first detector (con- 
verter) with separate oscillator; two-stage if ampli- 
fier; beam-type power amplifier; magnetite core ad- 
justed i-f transformers, low-frequency oscillator track- 
ing, and wave-trap; range-selector sensitivity control; 
fidelity control; two-point aural compensated volume 
control; music-speech switch; automatic volume con- 
trol; phonograph terminal board; new selector dial; 
and a dust-proof electrodynamic loudspeaker. 


Service convenience has been a controlling factor 
in the layout of the chassis parts and wiring. The 
assembly of these various elements is such that the 
number of conductors is minimized, with all impor- 
tant connections being readily accessible. Trimming 
adjustments are located at accessible points. A double 
tuning-knob arrangement permits the choice of either 
a twenty-to-one or a hundred-to-one dial drive ratio. 
The latter permits ease of tuning, especially in the 
“Medium wave”, “Short wave”, and “Ultra short 
wave” bands. 


Circuit Arrangement 


The conventional type of superheterodyne circuit 
is used. It consists of an rf amplifier stage, first- 
detector (converter) stage, separate oscillator stage, 
two if amplifier stages, a diode-detector—automatic- 
volume-control stage, an audio voltage-amplifier stage, 
a beam-type power-amplifier stage, a tuning indicator 
“Magic Eye”, and a full-wave rectifier. 


““Masgic Brain”’ 

The new “Magic Brain” is constructed as a sepa- 
rate, self-contained, completely shielded, five-band, 
oscillator. detector- antenna-tuning unit which plugs 
into the main chassis. 

A single-wire antenna, or a doublet antenna, when 
connected to the proper input terminals of the re- 
ceiver, is coupled to the control grid of the RCA-6K7 
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Figure 1—Radiotron and I-F Trimmer Locations 


rf amplifier tube through the tuned r-f transformer 
consisting of L6, L5, L4, L3, and L2 (except when 
range selector is in “Ultra short wave’ position). 
The primary coil L13 of the “Ultra short wave” (D) 
band tuned rf transformer remains in the antenna 
circuit at all times. A unique method of switching 
is used. In the “Long wave” (X) band, L6 becomes 
the primary with*L5, L4, L3, and L2 as secondary. 
In the “Standard broadcast” (A) band, L5 becomes 
the primary with L4, L3, and L2 as secondary (L6 
shorted out). In the “Medium wave” (B) band, L4 
becomes the primary with L3 and L2 as secondary 
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(L6 and LS shorted out). In the “Short wave” (C) 
band, L3 becomes the primary with L2 as secondary 
(L6, L5, L4, and tap on L4 shorted out). The tap on 
L4 is provided to prevent interaction with L3 and 
L2 when operating receiver in “Short wave” band. 
In the “Ultra’ short wave” (D)- band, L6, Lsseiee 
and L3 are shorted out and grounded, and secondary 
L14 is placed in shunt with L2. The latter connection 
prevents undesirable interaction of L2 with L14. This 
method of switching reduces the total number of coils 
and leads, and results in having a low-loss primary 
and secondary winding for each band with high 
efhciency of operation. 


The band switching of the detector circuits is 
similar to that of the antenna circuits. Coils L15, 
L21, and L20 are always connected in series with the 
plate circuit of the RCA-6K7 r-f amplifier tube. In 
the “Long wave” (X) band, L19, L18, L17, and L16 
are connected in series as the secondary circuit. The 
ground of the coil system is at the low end of L19. 
L20 acts as the primary which transfers energy to the 
secondary L19. Capacitor C33 resonates primary L20 
at the proper frequency. In the ‘Standard broadcast” 
(A) band, L18, L17, and L16 are connected in series 
as the secondary circuit. The ground of the coil 
system is now between L18 and L19. L19 is used as 
the primary and is resonated at the proper frequency 
by capacitors C34 and C35 which are in shunt with 
this coil. Capacitor C33 is connected to transfer 
energy to the primary coil L19. 
wave” (B) band, L17 and L16 are connected in series 
as the secondary. The ground of the coil system is 
now between L17 and L18. L18 is used as the 
primary and is resonated at the proper frequency by 
capacitor C34 which is in shunt with this coil. L19 
is shorted by the range selector. Capacitor C33 trans- 
fers the r-f energy from the plate circuit to the pri- 
mary L18. In the “Short wave” (C) band, L16 is 
the secondary. The ground of the coil system is 
now between L16 and L17. L17 is used as the primary 
and is resonated to the proper frequency by capa- 
citor C34. In addition, L15 acts as a high-frequency 
primary which resonates above 20 mc and improves 
the gain at the high-frequency end of the “Short 
wave” band. Coils L19 and L18 are shorted by the 
range selector. L21 is effectively r-f bypassed in this 
position by capacitor C32. In the ‘Ultra short wave” 
(D) band, L22 is the secondary, or grid coil, and 
consists of approximately a single turn of silver plated 
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strap around a 7/8-inch coi] form. The primary coils, 
io tand G15 are in series.on this band; with L21 
acting as a low-frequency primary and L15 as a high- 
frequency primary. L16 is shunted by L22 instead of 
being shorted directly by the range selector. Any 
inductive effect of L16 is thus eliminated. L19, L18, 
and L17 are shorted directly by the range selector. 

Separate windings, with the exception of L23, are 
employed in the oscillator stage for each position of 
the range selector. L23 (inductively coupled to L11 
and L12) is placed in the oscillator plate circuit to 
provide additional feed-back when operating receiver 
on the “Ultra short wave” (D) band. This coil is 
effectively r-f bypassed by capacitor C12, when range 
selector is in the “Short wave” (C) position, to pre- 
vent undesirable reactions. Its effect on the remaining 
bands is negligible. The inherent stability of the os- 
cillator circuit provides minimum frequency drift 
which is especially advantageous for high-frequency 
reception. The locally generated signal is capacitance 
coupled to grid No. 3 of the RCA-6L7 first detector. 

The output of the “Magic Brain” is fed to the 1-f 
amplifier through the plug-in cable. This cable also 
supplies all power required by the “Magic Brain” 
unit. 


I-F Amplifier 

The intermediate-frequency amplifier consists of 
two RCA-6K7 tubes in a two-stage, transformer’ 
coupled circuit. The windings of all three i-f trans- 
formers are resonated by fixed capacitors, and are 
adjusted by molded magnetite cores (both primary 
and secondary) to tune to 460 kc. A third winding 
L26, in the first i-f transformer, is placed in series 
with the main secondary L25 when the fidelity control 
switch $5 is thrown to “broad” position (see figure 
2), thereby increasing the coupling between the 
primary and secondary circuits with consequent 
broadening of the band width of the if amplifier 
The increased band width of the i-f amplifier there- 
fore causes less attenuation of the higher audio modu 
lation side-band frequencies, permitting higher fidelity 
reception. 


Detector and A.V.C. 


The modulated signal, as obtained from the output 
of the last i-f stage, is detected by an RCA-6H6 twin- 
diode tube (No. 2 diode). The audio frequency 
secured by this process is transferred to the a-f system 
for amplification and final reproduction. The d-c volt- 
age which results from detection of the signal is used 
for automatic volume control. This voltage, which 
develops across resistors R17 and R19, is applied as 
automatic control-grid bias to the r-f, first-detector, 
and if tubes. The No. 1 diode of the RCA-6H6 is 
used to supply residual bias to the controlled tubes 
under conditions of little or no signal. This diode, 
under such conditions, draws current which flows 
through resistors R18, R17, and R19, thereby main- 
taining the desired operating bias on such tubes. On 
application of signal energy above a certain level, 
however, the auxiliary bias diode ceases to draw 
current and the a.v.c. diode takes over the biasing 


393 


function. The sensitivity of the receiver is increased 
in the “Ultra short wave” (D), “Short wave” (C), 
and “Medium wave” (B) bands by reducing the 
residual bias on the above mentioned controlled tubes 
with switch $7 which is operated by the range se- 
lector control. 


Audio System 

The manual volume control consists of an acoustic’ 
ally tapered potentiometer in the audio circuit be- 
tween the output of the detector-diode and the in- 
put grid of the RCA-6F5 audio voltage-amplifier tube. 
This control has a two-point tone-compensating filter 
connected to it so that the correct aural balance will 
be obtained at different volume settings. Phonograph 
terminals are provided to feed the output of an ex- 
ternal phonograph pickup to the control grid of the 
audio amplifier through this aurally compensated 
volume control. 

The output of the voltage amplifier is resistance- 
capacitance coupled to the control grid of the RCA- 
6L6 power-output tube. The output of this stage is 
transformer coupled to the voice coil of the electro- 
dynamic speaker. 

The “Music-speech” control consists of a switch 
S6 which, in the “Speech” position, places an addi- 
tional capacitor C66 and resistor R26 in shunt with 
the capacitor C65 in one of the tone compensating 
filters. This reduces the low-frequency response of 
the amplifier and provides maximum intelligibility of 
the voice frequencies. 


Fidelity Control 

The fidelity control consists essentially of the com- 
bination of a conventional high audio-frequency tone 
control, including capacitor C70 and variable resistor 
R29 in shunt with the plate circuit of the output 
tube, and means for changing the band width of the 
i-f amplifier. It performs in the following manner: 

When the fidelity control is in its extreme counter- 
clockwise position, the resistance of R29 is a mini- 
mum, and winding L26 is disconnected from the if 
circuit (S5 in sharp position, see figure 2). Capacitor 
C70 is most effective at this point causing maximum 
attenuation of the higher audio frequencies. As the 
control is turned clockwise, placing more resistance in 
series with capacitor C70, the capacitor becomes less 
and less effective, and the upper frequency range of 
the audio amplifier is extended. When the fidelity 
control nears its extreme clockwise position, resistor 
R29 is disconnected and switch S‘5, operated by 
fidelity control shaft, places winding L26 (first if 
transformer) in series with L25 (S5 in broad posi- 
tion). 


“Magic Eye” 

An RCA-6E5 cathode-ray tuning tube is used as 
a means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 
consists of an amplifier section and a cathode-ray 
section built in the same glass envelope. A portion of 
the signal voltage developed across resistor R19 is 
used to actuate the grid of the amplifier section. 
Maximum voltage is applied to this grid when the 
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receiver is tuned to resonance with an incoming 
carrier. This condition is evidenced by the minimum 
width of the dark sector on the fluorescent screen. 


“Magic Voice’ (Model 10K) 


Model 10K is designed with a cabinet incorporat- 
ing the “Magic Voice.” This is accomplished by hav- 
ing the rear of the speaker compartment completely 
enclosed by a tight-fitting back. 


SERVICE 


The various diagrams in this booklet contain such 
information as will be needed to locate causes for de- 
fective operation if such develops. The values of the 
various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagram. Identification titles, such as Cl, L2, R1, etc., 
are provided for reference between the illustrations 
and the Replacement Parts List. The coils, reactors, 
and transformer windings are rated in terms of their 
d-c resistance only. Resistance values of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are seventeen adjustments required for the 
alignment of the oscillator, first-detector, and antenna- 
tuned circuits; one adjustment for the wave-trap; and 
six adjustments for the if system. Fifteen of these 
adjustments are made with plunger-type air trimming 
capacitors and require the use of an RCA Stock No. 
12636 Adjusting Tool. Each of these capacitors has 
a lock nut for securing the plunger in place after ad- 
justment. The remaining nine adjustments are made 
by means of screws attached to molded magnetite 
cores. These cores change the inductance of the par- 
ticular coils in which they are inserted to provide 
exact alignment. All of these adjustments are accu- 
rately made during manufacture and should remain 
in proper alignment unless affected by abnormal con- 
ditions of climate or purported alterations for servic- 
ing, or unless altered by other means. Loss of sensi- 
tivity, improper tone quality, and poor selectivity are 
the usual indications of improper alignment. Such 
conditions will usually exist simultaneously. Correct 
performance of this receiver can only be obtained 
when these adjustments have been made by a skilled 
service engineer with the use of adequate and reliable 
test equipment. The manufacturer of this receiver 
has such test equipment available for sale through its 
distributors and dealers. 

The extensive frequency range of these receivers 
necessitates a more or less involved method of. align- 
ment. However, if the following directions are care- 
fully applied tn the sequence given, normal perform- 
ance of the instruments will be obtained. 

The plunger-type air trimming capacitors have their 
approximate plunger settings tabulated on figure 6. 
If the plungers have been disturbed from their orig’ 
inal adjustments, they may be roughly set to the spe- 
cified dimensions prior to alignment. 

In performing services on the “Magic Brain”, the 
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Five metal open-end pipes of equal diameter but 
of three different lengths are inserted in holes in the 
cabinet base and extend upward in the speaker com- 
partment. The effect is to cause the lower-frequency 
waves, reaching the front of the cabinet through the 
pipes, to arrive approximately in-phase giving ex- 
tended low-frequency response without boominess, or 
cabinet resonance. 


DATA 


leads should be restored to their original positions, 
since the lead-dress is important for proper operation 
and dial calibration. 


Precautionary Dressing of Leads for ‘’Magic Brain”’ 


Alignment 
(Refer to Figure 4) 
Band “’X” 
il 


Keep blue lead A of S1 to antenna coil L4-5 dressed 
away from chassis, and from yellow lead X of S1 to 
antenna coil L5-6. 

should be as 


2. ‘Bus’ lead’ from ClO™ tors short as 


possible. 

3. Keep blue lead A of S2 to detector coil L18-19 clear 
of chassis, coil shield, coil, and other leads. 

4. Keep spaghetti lead C6 to X of S1 apart from spaghetti 
lead C5 to A of $1, and from chassis. 


Band “A” 

1. Keep green lead terminal $1 to antenna coil tap L4 
away from chassis, coil shield, and coil. 

2. Keep spaghetti lead C5 to A of S1 apart from spaghetti 
lead C6 to X of S1 and from chassis. 


Band “’C”’ 
Lead from C19 to oscillator coil L7 should be main- 
tained as short and straight as possible. 

For alignment, the test-oscillator frequency should 
be quite accurate. A convenient and reliable means 
of accurately checking the frequency of test oscil- 
lators, receivers, etc., is the RCA Stock No. 9572 
Crystal Calibrator. 

If the test-oscillator signal cannot be heard as the 
receiver (heterodyne) oscillator air-trimmer plunger 
is changed from its minimum-capacity to maximum- 
capacity position (receiver dial and test oscillator set 
to the specified frequencies, and the correct oscillator 
air-trimmer used) it may be an indication that the 
test-oscillator frequency is outside the range covered 
by the air-trimmer. Under such conditions, when a 
more accurate setting of the test oscillator cannot be 
determined, set the oscillator air-trimmer plungers to 
the approximate settings given on figure 6. Tune the 
test oscillator until the signal is heard in the speaker. 
Each of two test-oscillator settings (the fundamentals 
or the harmonics of which are 920 kc apart) produce 
a signal. The lower-frequency test-oscillator setting 
should be used as this places the test-oscillator (sig- 
nal) frequency 460 kc below the frequency of the 
receiver heterodyne oscillator. 

Holes are provided in the top of the r-f and an- 
tenna coil cans on some models to enable a tuning 
check with the RCA Stock No. 6679 Tuning Wand. 
The hole in the top of the detector coil can has a 
cinch button which must be removed before insertion 
of the tuning wand. When the brass end of the wand 
is inserted in the coil, the inductance of the coil is 
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decreased. If this results in an increase of output, the 
respective air-trimmer capacitance should be decreased 
(plunger pulled out). If inserting the iron end of the 
tuning wand causes an increase in output, resulting 
from an increase of inductance of the coil, the re- 
spective air-trimmer capacitance should be increased 
(plunger pushed in). If the range of the air trimmer 
is not sufhcient to give the desired results, the lead- 
dress may be changed in the particular circuit being 
aligned, so as to cause the circuit to resonate within 
the range of the trimmer. An increase in the capacity- 
to-ground of the circuit will be required if the iron 
end of the tuning wand causes an increase of signal 
output when the air-trimmer plunger is full-in, while 
a decrease in the capacity-to-ground will be required 
if the brass end of the tuning wand causes an increase 
in signal output when the air-trimmer plunger is 
full-out. 

Two methods of alignment are applicable—one re- 
quires use of the cathode-ray oscillograph, and the 
other requires a voltmeter or glow-type indicator. 
The cathode-ray alignment method is advantageous 
in that the indication provided is in the form of a 
wave-image which represents the resonance character- 
istics of the circuit being tuned. This method is pre- 
ferred because of the i-f characteristics of these re- 
ceivers. This type of alignment is possible through 
use of apparatus such as the RCA Stock No. 9558 
Frequency Modulator and the RCA Stock No. 9545 
Cathode-Ray Oscillograph. If this equipment is not 
available, an approximate alignment may be per- 
formed by the output-indicator method with an in- 
strument such as the RCA Stock No. 4317 Neon 
Glow Indicator attached across the loudspeaker voice 
coil. Alignment by this method is similar to the 
cathode-ray method outlined below except that the 
receiver volume control should be at maximum, the 
trimmers adjusted to peak response and the test- 
oscillator sweeping operations omitted. Either of these 
methods require the use of a reliable test oscillator 
such as the RCA Stock No. 9595. 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 5. Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Connect the re- 
ceiver chassis to a good external ground. Connect 
oscillegraph “Vertical” input terminals as indicated 
on figure 3. Set oscillograph power switch to “On” 
and adjust “Intensity” and “Focus” controls to give 
a clearly defined spot, or line, on the screen. Set 
oscillograph “Ampl. A” switch to “On,” “Vertical 
gain” control full-clockwise, ‘“Ampl. B” switch to 
“Timing,” “Range” switch to No. 2 position, and 
“Timing” switch to “Int.” Place the “Sync.” control, 
“Freq.” control, and “Horizontal gain” control to 
about their mid-positions. For each of the following 
adjustments, the test-oscillator output must be regu- 
lated so that the image obtained on the oscillograph 
screen will be of the minimum size for accurate ob- 


servation. The receiver volume-control setting is 
optional. 
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I-F Adjustments 


(a) Set fidelity control to counter-clockwise position. 
Connect the “Ant.” output of the test oscillator 
to the grid cap of RCA-6K7 second if tube 
(with grid lead in place) through a .001-mfd. 
capacitor, with “Gnd.” to receiver chassis. Tune 
the test oscillator to 460 ke and place its modula- 
tion switch to “On” and its output switch to 
“Hi.” Turn range selector to “A” band. 

Turn oh the receiver and test oscillator. Increase 
the output of the test oscillator until a deflection 
is noticeable on the oscillograph screen. The 
figures obtained represent several waves of the 
detected signal, the amplitude of which may be 


(b) 


TMV-122-B 
CATHODE RAY 
OSCILLOGRAPH 


TO DETECTOR. _.._ <4). 
OUTPUT 3 a 


TO RECEIVER << 
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RECEIVER 
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110-120 V. 
50-60~ 


— 


110 - 120 V. 


TMV~-128-A 
FREQUENCY MODULATOR 


Figure 5—Alignment Apparatus Connections 


TMV- 97-C 


SN 413 TEST OSCILLATOR 


observed as an indication of output. Cause the 
wave-image formed (400-cycle waves) to be 
spread completely across the screen by adjusting 
the “Horizontal gain” control. The image should 
be synchronized and made to remain motionless 
by adjusting the “Sync.” and “Freq.” controls. 
(c) Adjust the two magnetite core screws L30 and 
L29 (see figures 1 and 8) of the third i-f trans- 
former (one on top and one on bottom) to pro- 
duce maximum vertical deflection of the oscillo- 
graphic image. This adjustment places the trans- 
former in exact resonance with the 460-kc signal. 
The sweeping operation should follow using the 
frequency modulator. Shift the oscillograph 
“Timing” switch to “Ext.” Insert plug of fre- 
quency-modulator cable in test-oscillator jack. 
Turn the test-oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 
Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 
Freq.” control on the oscillograph to obtain two 
waves. These waves will be identical in shape, 
totally disconnected, and appear in reversed po- 
sitions. They will have a common base line, 


(d) 


(e) 


which is discontinuous. Adjust the “Freq.” and 
“Sync.” controls of the oscillograph to make 
them remain motionless on the screen. Continue 
increasing the test-oscillator frequency until these 
forward and reverse curves move together and 
overlap, with their highest points exactly coin- 
cident. This condition will be obtained at a test- 
oscillator setting of approximately 575 ke. 


(f) With the images established as in (e), re-adjust 


(g) 


(h) 


(1) 


(3) 


(k) 


the two magnetite core screws L30 and L29 on 
the third i-f transformer so that they cause the 
curves on the oscillograph screen to become 
exactly coincident throughout their lengths and 
have maximum amplitude. 

Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the grid cap of the RCA-6K7 first i-f tube 
(with grid lead in place), through a .001-mfd. 
capacitor. Regulate the test-oscillator output so 
that the amplitude of the oscillographic image is 
approximately the same as used for adjustment 
(f) above. 

The two second i-f transformer magnetite core 
screws L28 and L27 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse curves to become 
coincident throughout their lengths and have 
maximum amplitude. 

Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the input of the if system, ie., to the grid 
cap of the RCA-6L7 first-detector, (with grid 
lead in place) through a .001-mfd. capacitor. 
Regulate the test-oscillator output so the ampli- 
tude of the oscillographic image is approximately 
the same as used for adjustment (h) above. 
The two first if transformer magnetite core 
screws L25 and L24 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse waves to become 
coincident throughout their lengths and have 
maximum amplitude. 

Note width of oscillographic image at a point 
which is 50% of maximum amplitude. Turn re- 
ceiver fidelity control to extreme clockwise posi- 
tion. Note width of oscillographic image at a 
point which is 50% of maximum amplitude. 
Under normal conditions the latter measurement 
should be approximately 60% greater in width 
than the former measurement. The image should 
also appear slightly double humped. These condi- 
tions indicate proper broadening of the band 
width of the if amplifier. Turn range selector to 
“Medium wave” (B) band and note increase of 
amplitude. The amplitude should increase several 
times. It may be necessary to decrease output of 
test oscillator to keep image on screen. Turn re- 
ceiver fidelity control to extreme counter-clock- 
wise position and proceed to “R-F Adjustments.” 


R-F Adjustments 


Make receiver dial adjustments as outlined by 
“Selector dial,” figure 11. Alignment must be made 
in sequence of “Wave-trap,” “Ultra short wave” 


band, “Short wave” band, “Medium wave” band, 
“Standard broadcast” band, and “Long wave” band. 
““Wave-Trap”” Adjustment 

(a) Connect the “Ant.” output of the test oscillator 


to the antenna terminal “Al” through a 200- 
mmfd. (important) capacitor. Remove the plug 
of the frequency-modulator cable from the test- 
oscillator jack. Turn test-oscillator modulation 
switch to “On.” Shift the oscillograph “Timing” 
switch to “Int.” Place receiver range selector in 
“Standard broadcast” position. Set the receiver 
dial to a position of no extraneous signals near 
600 kc. Tune the test oscillator to 460 ke. Adjust 
the wave-trap magnetite core screw L1 to the 
point which causes minimum amplitude of out- 
put (maximum suppression of signal) as shown 
by the waves on the oscillograph. An increase of 
the test-oscillator output may be necessary be- 
fore this point of minimum amplitude, obtained 
by correct adjustment of wave-trap screw, be- 
comes apparent on oscillograph screen. 


“Ultra Short Wave” Band 
(b) Connect the “Ant.” output of the test oscillator 
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» C6 ANT. 


to the antenna terminal “Al” of the receiver 
through a 300-ohm resistor. Set the receiver 
range selector to its “Ultra short wave” position 
and its dial pointer to 57,000 kc. Adjust the test 
oscillator to 19,000 kc. The third harmonic of 
19;000 kc is used for this adjustment. If the indi- 
cation on the oscillograph screen is not sufficient 
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Figure 6—“Magic Brain” Trimmer Locations 
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for the following adjustments at 57,000 ke, the 
vertical-input terminals of the cathode-ray oscillo- 
graph may be connected thus: “Hi” to the plate 
contact of the RCA-6L6 power-output tube 
socket with the “0” terminal to chassis-ground. 
The receiver should be turned off while making 
this connection since the plate potential is im- 
pressed across the oscillograph input and a severe 


shock will result if contact is made between these 
two points. If this connection is made, advance 
the receiver volume control to its maximum posi- 
tion. 

Adjust oscillator air-trimmer C23 for maxi- 
mum (peak) output. Two positions, each pro- 
ducing maximum output, may be found. The po- 
sition of minimum capacitance (plunger near 
out) should be used. This places the receiver 
heterodyne oscillator 460 ke higher in frequency 
than the incoming signal. Tighten lock nut. Ad- 
just the detector air-trimmer C39, while slightly 
rocking the gang tuning condenser back and 
forth through the signal, for maximum (peak) 
output. Two peaks may be found on this trim- 
mer. The peak of maximum capacitance (plunger 
near in) should be used. Tighten lock nut. Ad- 
just the antenna air-trimmer C10 for maximum 
(peak) output while slightly rocking the gang 
tuning condenser back and forth through the 
signal. Two peaks may be found on this trimmer 
which produce maximum output. The peak with 
maximum capacitance (plunger near in) should 
be used. Tighten lock nut. Check the image fre- 
quency by changing the receiver dial setting to 
56,080 ke. If the image signal is received at this 


position, the adjustment of the oscillator air- 
trimmer C23 has been correctly made. No ad- 
justments should be made while checking for the 
image signal. 


(c) Re-tune receiver for maximum response to 57,000 


ke (not image response) without disturbing test- 
oscillator adjustments. Change test oscillator to 
6,800—14,000 kc range. Tune test oscillator 
until signal is heard in speaker (should occur at 
approximately 14,250 kc, fourth harmonic of 
test oscillator used). Two test-oscillator settings 
(230 ke apart) will produce a signal at this point. 
The lower frequency test-oscillator setting should 
be used, as this places the test oscillator har- 
monic 460 ke below the frequency of the re- 
ceiver heterodyne oscillator. Tune receiver for 
maximum response at a dial setting of approxi- 
mately 28,500 kc (image should tune in at a dial 
setting approximately 27,580 kc) without alter- 
ing test- oscillator adjustment. Test - oscillator 
second harmonic of 14,250 ke is used for the 
following check. Check calibration of receiver 
dial. A receiver-dial reading of less than 28,500 
ke indicates that the inductance of the oscillator 
secondary coil L11 is too low and should be in- 
creased. If the receiver dial reading is greater 
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Figure 7—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—Tuning condenser in fullsmesh—Range selector in 
“Standard broadcast” position—Volume control maximum—Fidelity control counter-clockwise 


Resistance Measurements 


The resistance values shown between Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 
chassis ground or other pertinent point on figure 7, 
permit a rapid continuity check of the circuits. The 
use of this diagram in conjunction with the Schematic 
Circuit Diagram, figure 2, and Wiring Diagrams, figures 
3 and 4, will permit the location of certain troubles which 
might otherwise be difficult to ascertain. Each value as 
specified should hold within + 20%. Variations in excess 
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of this limit will usually be indicative of trouble in cir- 
cuit under test. When measuring the resistance between 
points of the circuit and ground, it will be necessary to 
connect the negative terminal of the resistance meter to 
chassis-ground. If the polarity of the resistance meter is 
not known, it may be readily ascertained by connecting a 
d-c voltmeter of indicated polarity across the terminals of 
the device. 


than 28,500 kc, the inductance of L11 is too high 
and should be decreased. If it is necessary to 
change the inductance of L11, first remove bot- 
tom cover of “Magic Brain” and then set re- 
ceiver dial pointer to 28,500 kc. To decrease in- 
ductance, move the grounded ends (straps) of 
L11 and L12 (see figure 4) nearer chassis. Do 
not allow straps to touch chassis except where 
connected. To increase inductance, move the 
straps farther away from chassis. Adjust posi- 
tion of straps until maximum (peak) output 
results. The alignment of the detector tuned cir- 
cuit should next be checked at 28,500 ke without 
changing either the receiver or test oscillator ad- 
justments. An increase of output when the brass 
end of a tuning wand is brought near L22 indi- 
cates that L22 is too high in inductance, while 
an increase when the iron end is brought near 
the coil indicates that the inductance is too low. 
The inductance of L22 may be varied by chang- 
ing the spacing between the grounded end 
(strap) of L22 and the strap connected from C41 
to contact on S2 (figure 4). An increase of spac- 
ing will increase the inductance, while a decrease 


of spacing will decrease the inductance. Adjust 
the spacing until maximum (peak) output results. 
Replace “Magic Brain” bottom cover and repeat 
adjustments in (b) prior to those of “Short 
wave” band. 


Radiotron Cathode Current Readings 
Measured with Milliammeter Connected at Tube Socket 
Cathode Terminals under Conditions Similar to 


Those of Voltage Measurements 
) RCA-6K7—R-F 


RCA-6ITs Ose. 


RCA-6K7—Ist LF. 
RCA-6K7—2nd LF. 
RCA-6H6—2nd Det.—A.V.C. 
RCA-6F5 —A.F. 

RCA-6L6 —Power 
RCA-5Z4—Rect. 

RCA-6E5 —Eye 

(* Cannot be measured at socket) 


“Short Wave” Band 


(d) Set the receiver range selector to its ‘Short 
wave’ position and its dial pointer to 20,000 ke. 
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Figure S—Radiotron Socket Voltages, Coil, and I-F Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Volume control minimum—Fidelity control counter-clockwise 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The value shown in parenthesis with asterisk (*) 
indicates operating conditions without voltmeter loading. 
The other volue (generally lower) is the actual measured 
voltage and differs from the value shown in parenthesis 
because of the additional loading of the voltmeter 
through the high series circuit resistance. 


The voltage values indicated from the Radiotron socket 
contacts, grid caps, resistors, and terminals to receiver 


chassis ground on figure 8 will assist in locating cause for 
faulty operation. Each value as specified should hold with- 
in -++ 20% when the receiver is normally operative at its 
rated line voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. To 
duplicate the conditions under which the voltages were 
measured requires a 1,000-ohm-per-volt d-c meter, having 
ranges of 10, 50, 250, 500, and 1,000 volts. Use the 
nearest range above the specified measured voltage. Avc 
voltages were measured with a corresponding a-c meter. 
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Adjust the test oscillator to 20,000 ke. If the 
vertical input cathode-ray connections were 
changed for adjustment (b) above, they should 
be restored to their original position as shown 
on figure 3. Adjust oscillator air-trimmer C13 
until maximum (peak) output is reached. Two 
peaks may be found with this circuit. The peak 
with minimum capacitance (plunger near out) 
should be used. Tighten lock nut. Adjust de- 
tector air-trimmer C35 until maximum (peak) 
output is reached, while slightly rocking the gang 
tuning condenser back and forth through the 
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Figure 9—Universal Transformer 


signal. Two peaks may be found with this cir- 
cuit. The peak with maximum capacitance 
(plunger near in) should be used. Tighten lock 
nut. Adjust antenna air-trimmer C3 until maxi- 
mum (peak) output is reached while slightly 
rocking the gang tuning condenser back and 
forth through the signal. Two peaks may be 
round with this circuit. The peak with maximum 
capacitance (plunger near in) should be used. 
Tighten lock nut. Check the image frequency 
by changing the receiver dial setting to 19,080 
ke. The image signal should be received at this 
position indicating that the adjustment of C13 
has been correctly made. No adjustments should 
be made while checking for the image signal. 


“Medium Wave” Band 


(e) Place receiver range selector to its “Medium 


wave” position with its dial pointer set to 6,000 
kc. Tune the test oscillator to 6,000 kc. Adjust 
oscillator air-trimmer C14 to produce maximum 
(peak) output as shown by the waves on the 
oscillograph. Two peaks may be found with this 
circuit. The peak with minimum capacitance 
(plunger near out) should be used. Tighten 
lock nut. Adjust the detector air-trimmer C36 
for maximum (peak) output while slightly rock- 
ing the gang tuning condenser back and forth 
through the signal. Two peaks may be found 
with this circuit. The peak with maximum ca- 
pacitance (plunger near in) should be used. 
Tighten lock nut. Adjust antenna air-trimmer 


C4 to produce maximum (peak) output. Tighten 
lock nut. 


“Standard Broadcast’ Band 


(f) 


(g) 


(h) 


Remove the 300-ohm resistor from between the 
test-oscillator “Ant.” post and receiver antenna 
terminal “Al” and insert a 200-mmfd. capacitor 
in its place. Place receiver range selector to 
“Standard broadcast” position with receiver dial 
pointer set to 600 kc. Tune the test oscillator to 
600 kc. Adjust oscillator magnetite core screw 
L9 (top of large oscillator coil can) for maximum 
(peak) output as shown by the waves on the 
oscillograph screen. 

Set receiver dial pointer to 1,500 kc. Tune test 
oscillator to 1,500 ke (1,500—3,100-kc range) and 
increase its output to produce a registration on 
the oscillograph screen. Carefully adjust the 
oscillator, detector, and antenna air-trimmers 
C16, C37, and C5, respectively, to produce maxi- 
mum (peak) output as shown by the waves on 
the oscillograph screen. Shift the oscillograph 
“Timing” switch to “Ext.”’ Place the frequency 
modulator sweep-range switch to its “Lo” posi- 
tion and insert plug of the frequency-modulator 
cable in test-oscillator jack. Turn test-oscillator 
modulation switch to “Off.” Re-tune the test 
oscillator (increase frequency) until the forward 
and reverse waves show on the oscillograph 
screen and become coincident at their highest 
points. This will occur at a test-oscillator setting 
of approximately 1,680 kc. Adjust trimmers C16, 
C37, and C5 again, setting each to the point 
which produces the best coincidence and maxi- 
mum amplitude of the images. 

Remove the plug of the frequency - modulator 
cable from the test - oscillator jack. Turn test - 
oscillator modulation switch to “On.” Set oscil- 
lograph “Timing” switch to “Int.” Tune test 
oscillator to 200 ke (200—400-kc range). Tune 
receiver for maximum response to this signal at 
a dial reading of approximately 600 kc. The 
third harmonic of the 200-ke signal is used for 
this adjustment. Shift oscillograph “Timing” 
switch to “Ext.” Insert the plug of the frequency 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (increased frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen. This will occur at a test-oscillator 
setting of approximately 230 kc. Disregarding the 
fact that the two images may or may not come 
together, adjust the oscillator magnetite core 
screw L9 (top of large oscillator coil can) to pro- 
duce maximum (peak) amplitude of the images. 
Shift the oscillograph “Timing” switch to “Int.” 
Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Repeat 
adjustments in (g) above to compensate for any 
changes caused by the adjustment of L9 core, 
tightening lock nuts on C16, C37, and C5, re- 
spectively, after each is adjusted. 


“Long Wave’’ Band 


(i) 
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Shift the oscillograph “Timing” switch to “Int.” 
Remove the plug of the frequency-modulator 


2 ge’ i ha Se teh 


(3) 


(k) 


(1) 


cable from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Place re- 
ceiver range selector to its “Long wave” position. 
Set the receiver dial pointer to 175 ke. Tune the 
test oscillator to 175 ke and increase its output 
until a deflection is noticeable on the oscillograph 
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Figure 10—Loudspeaker Wiring 


screen. Adjust oscillator magnetite core screw 
L10 (located on top of small oscillator coil can) 
so that maximum (peak) amplitude of output is 
shown on the oscillograph screen. 

Set receiver dial pointer to 350 ke. Tune test 
oscillator to 350 kc. Adjust the oscillator, de- 
tector, and antenna air-trimmers C18, C38, and 
C6 to produce maximum (peak) output as shown 
by the waves on the oscillograph screen. With- 
out disturbing the connections, shift the oscillo- 
graph “Timing” switch to~- “Ext.” Place the 
frequency-modulator sweep-range switch to its 
“Hi” position and insert plug of frequency- 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (decrease frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen and become coincident at their 
highest points. This will occur at a test-oscillator 
setting of approximately 198 kc. This setting 
places the test-oscillator frequency to 175 ke. 
The second harmonic is now used for the 350 ke 
adjustment. Adjust air-trimmers C18, C38, and 
C6, again, to produce maximum amplitude of the 
images and best coincident throughout their 
lengths. 

Re-tune the receiver to approximately 175 ke so 
that the forward and reverse waves appear on 
the oscillograph screen. Adjust the oscillator 
magnetite core screw L10 to produce maximum 
(peak) amplitude of the waves, disregarding the 
fact that the two images may or may not come 
together. 

Shift the receiver dial setting to 350 ke without 
altering any other adjustments (frequency modu- 
lator still in operation). Adjust air-trimmers 
C18, C38, and C6, respectively, to produce maxi- 
mum amplitude and best coincidence of the 
waves. These adjustments compensate for any 
changes caused by the adjustment of the mag- 
netite core screw L10. Tighten lock nuts on 
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C18, C38, and C6, respectively, after each is 
adjusted, 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
light application of acetone using care not to allow 
the acetone to flow down into the air gap. The dust 
cover may be cemented back in place with ambroid 
upon completion of adjustment. 


Phonograph Terminal Board 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
methods of connecting a low-impedance pickup, or 
the RCA Victor Models R-93, R-93-2, and R-93-S 
Record Players are shown on the Schematic Diagram 
(figure 2). 


Selector Dial 


Figure 11 illustrates the relation of the various parts 
of the dial mechanism when in its “Standard broad- 
cast” position with the range switch likewise turned 
to its “Standard broadcast” position. In re-assembling 
the dial after repairs, see that the gears are meshed 
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Figure 11—Selector Dial Change Mechanism 


in accordance with the diagram, at the same time 
noting that the range switch is in its “Standard broad- 
cast” position and the lever attached to the range- 
switch shaft placed in the position shown. . 
To adjust the dial mechanism, set the range switch 
to its “Standard broadcast” position. Place a straight- 
edge across the center of the dial so that its edge is 
even with the lower (end) marking at both the low- 
frequency and high-frequency ends of the dial. Under 
such conditions the straight-edge should be parallel 


with the top of the chassis base. If the straight-edge 
is not parallel with the top of the chassis base, loosen 
the nut on the rear of the roller link pivot stud and 
move the stud up or down until the link roller moves 


Antenna and Ground Terminals 


These receivers are equipped with an antenna- 


the dial to the desired position so that the end cali- ground terminal board having three terminals. These 
bration marks obtain the position mentioned above. terminals are marked ““A2,” “Al,” and “G,” the latter 
Tighten the nut on the roller link pivot stud. being the ground terminal and should always be con- 


Set the gang tuning condenser CO 10S iia smu nected to a good external ground. The transmission- 
pacity position. Adjust the dial pointer to the low- 


frequency (end) mark on “Standard broadcast” scale. line leads of the RCA RK-40A antenna system should 
This is a friction adjustment. be connected to terminals “A2” and “Al.” The re- 
With the gang tuning condenser plates still in full ceiver coupling units of the RCA RK-40 and the 


pacsh ploceem ties Swi e coeeet the vernier-dial RCA Spider-Web antenna systems should be con- 
hub. Rotate the vernier dial until the “0” marking is aietaed pak ie) 
in a vertical plane above the center of the shaft. nected to terminals “A1” and “G.” Connect a single- 


Tighten set screws. wire antenna to terminal “A1.” 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


List STOCK List 
DESCRIPTION 
PRICE No. S PRICE 


Resistor—Voltage divider resistor — Com- 
prising one 250-ohm, one 17-ohm, one 
11-ohm and one 38-ohm sections (R31, 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Board—Phonograph input terminal board. 


Bracket—Volume control mounting bracket R32) R331. R35 5)) caredenavat siento egeuere none suse 
Bracket—Band changeover switch bracket. Resistor—1,000 ohms—insulated, 1/, watt 
Cable—Tuning lamp cable and socket... (Ril, R16)—Package of 5.2.0. 2.00 05 
Cable—3-conductor shielded fidelity con- Resistor—1,000 ohms—carbon type, 1/10 

trol cable, approximately 714 inches watt (R14)—Package of 5.4... ..s0.0: 

og e, Be aa nt aiat cke aah oem Resistor—10,000 ohms—insulated, 1 watt 
Cap—Grid contact cap—Package of 5... CRO) iihecs x tanicnechete Suse ene tennagers tea 
Capacitot——33 7 Mita (COD ers eee. ie Resistor—10,000 ohms— wire wound 
Capacitor—56 Mmfd. (C60)........... 050 0) 
Capacitor—120 Mmfd. (C56, C57)...... Resistor—17,000 ohms—wire wound re- 
Capacitor—120 Mmfd. (C67).......... Sistor = CIC34) ote acs ore) oatsunan eee es ree 


Capacitor—390 Mmfd. (C45, C47, C51, Resistor—56,000 ohms—carbon type, 1/10 


C55) a Cans oS eee chee watt (R17)—Package of 5.........-- 
Capacitor—007) Mid’) (C69) 5202. 2= nan Resistor—56,000_ohms—carbon type, 1 
Capacitor—.01 Mfd. (C46, C48, C50, C54, watt (R13)—Package of 5.......... 

C55, C38; (COR yur wae weiamtenned fe ae: Resistor—82,000 ohms—carbon type, 1/4 
Capacitor= Ol Mid) (C59 ite sla ene watt (R15)—Package of 5.......... 
Capacitor—.015° Mfd. (C71) .....2.. 0... Resistor—82,000 ohms—carbon type, 1/2 
Capacitor—— 097 MidGn( C710). cee nowmec ee watt (R37)—Package of 5.......... 
Capacitor—05; Mid... (C61). .si.e eee Resistor—100,000 ohms—carbon type, 
Capacitor-——Osl BMidi(C52))\inmmnieerreiee 1/10 watt (R12)—Package of 5...... 
Capacitor—0.25 Mfd. (C49)........0-. essa ser RUN) TS ce BNE FS 

aly GE 1/10 watt (R19)—Package of 5...:.. 
Capacitor—0.25 Mfd. (C63)........... ‘ 
Cae Resistor—270,000 ohms—carbon type, 14 

pacitor—0O.5 .Mfd, (C74). 7...64.450 

watt (R27)—Package of 5.......... 
Capacitor—18 Mfd. (C78)............ : 

} Resistor—470,000 ohms—carbon type, 1/4 
Pesci ae Te crete in 60-cycle watt (R25, R28)—Package of 5 

model only Os) raicleyenecortehe emetic avers Resist Shag inh! Sachomypee Lit 
Capacitor—30 Mfd. (C73, C75)....... Teaueolocted ciate ote 
Capacitor Pack—Comprising one 20-Mfd. (R11)—Package of 5......... Ce 

sides ere capacitor, 25-cycle Resistor—2.2 megohm—carbon type, 14 

model only (C76, C77).. a vanereteeMeronckers watt (R18)—Package of 5........... 
Compensator Pack—Comprising one .015- Resistor—3.3 megohm—carbon type, 14 

Mfd., one .035-Mfd., and one 0.1-Mfd. watt (R20, R21)—Package of 5...... 

el leaaes and ae Se aan one 8,200- Scale—Verniermdialliscales: weiss: 

ohm and one 27,000-ohm resistor (C64, Shield—Inte diate f t , 

C65)'C66,-R232 R240 R76). ee eee former " hield at a eee ae ie: 
Core—Core and stud assembly for inter- 

mediate: frequency transformers vslnes se |, eee: | SRE to pin tae etn ee 
Foot—Chassis foot assembly—Package of 

en , Socket—5-contact 5Z4 Radiotron socket. 
Lamp—Pilot lamp—Package ORV Deora Socket—7-contact 6K7, 6L6 or 6H6 Radio- 
Link—Link mechanism on band indicator from, SOCKkEts <4, ns acne s a eee oe 

Operating ALM os 4.6 cic aie einetenerere : Socket—Upper left or lower right hand 
Reactor—Filter reactor (L32).......... : diallamptsocket.t ers sneteteee Mee okies 


The prices quoted above are subject to change without notice. 


364 


ae 


Stock 
No. 
dole2-2 2. 


11381 
11196 


12007 
12986 
12860 
12988 
P2979 
12981 
12990 


12982 


12856 
12857 
12858 
12861 


12806 
5237 
12886 


To 
12714 


12884 
12807 


12896 
a2, 
12891 
12629 
12895 
12723 
13307 
12724 
beg 25 
12894 
ape 
12537 


12898 
29 
12728 
12897 

4858 
12879 


12888 
12880 


DESCRIPTION 


REPLACEMENT PARTS—Continued 


Stock List 
DESCRIPTION : 


Socket—Upper right or lower left hand Coil—Oscillator coil and _ shield, ABC 
dialw@iannpeSOGk climes si weeaesieiabisats shel. bandse (ily omleserle® \enrerayeis nie skstetetses. wis 
Socket—Tuning tube socket and cover... Coil—Oscillator coil and shield, X band 
Socket-—-Voltage supply or 6F5 Radiotron yaya aah OA Ts See Rae ON Cee ree eae 
SOS batik yee ase RA snickers tela Coil—Oscillator coil, “D” band (L11, 
Spring—Retaining spring for core in I.F. A SPD ete ha AGehe Car ode cet eames ems 


Coil—R.F. coil, “D” band (L121, L22)... 


Condenser—3-gang variable tuning con- 


transtormer—Package of 10.......... 
Stud-—Band indicator operating arm stud 


= Packaver Of USL hears wa W soe olete densere (COm Cle CAI) ee wave tin... 
Switch—-Low frequency tone and power Connector—8-contact male connector and 
SWIECH MUS 4. OO.) coe eatean eels nciece siete cover for power cable, Stock No. 12886 
ewiech—aDias’ switch ($7)... occ. cs oe Core—Adjustable core and stud for Stock 


INORG 26S 4eva iwi Senet tian Sirens 
Tone Control—High frequency tone and 


delitye contro lm (Reo oo) meme niy eleOON 9 Sola I Nom L209 sewn tet actrsteaa slate wince cs ocsle 
Transformer—First intermediate frequency 
tmanstonmens (eae ele ORO Om 4y7,) Meare Te ge eal INO MTD BBY oy tor sisvers Suslteuei ocegarayanal Sie. e.'ome 
Transformer—S econd intermediate fre- Resistor—560 ohms—carbon type, 1/4 
quency transformer (L27, L28, C51, Watti(R2)———Packagerot: 5.00 oss se 
CDS) nant 6 Cates dele celles oe ee anes ees Resistor—1,000 ohms—carbon type, 1/4 
Transformer—T hird intermediate fre- Watt (iN S)=—FaCKape: Of Os owas oes 
quency transformer (L29, L30, C56, Resistor—5,600 ohms—carbon type, 1 
CS Fee COO RoR LO ete aes areca te oily ENA ol (RRS) RA sco Viel sec a MR a 
Transformer-—Power transformer, 105-125 Resistor—15,000 ohms—carbon type, 1/4 
WEMEGeT HU Us CVCIES TEU EL Fees ctty 5 cus nas watt. (Kh 5)-—Package of 52.0. ..00 04 
Transformer—Power transformer, 105-125 Resistor—56,000 ohms—carbon type, 1/10 
WO TOGO CYGleet, lay co xcs aly ae eee watt (R4, R9)—Package of 5........ 
Transformer—Power transformer, 110-125- Resistor—82,000 ohms—carbon type, 14 
150-210-240 volts, 40/60 cycles....... watti({RS:)——Package of (52. 66504 0a a 
WMolame: “control (R22). vc cms. ow ws Resistor—560,000 oh ms-—carbon type, 


1/10 watt (R1, R'7)—Package of 5... 
Shield—Coil shield for Stock Nos. 12879, 

12880 
Shield—Coil shield for Stock No. 12709. 
Shield—Coil shield for Stock No. 12881. 
Socket—7-contact 6K7 Radiotron socket. 
Socket—7-contact 6L7 Radiotron socket.. 
Socket—8-contact 6J7 Radiotron socket. . 
Spring—Retaining spring for core, Stock 


MAGIC BRAIN UNIT ASSEMBLIES 
Board—3-contact antenna and_ ground 
Femina MDOATG a.) akehemee tysicre seusrace = ol 
Bushing — Variable condenser mounting 
bushing assembly—Package of 3...... 
Cable—Shielded power cable, approxi- 
mately 4 inches long, complete with 8- 


contact male), Plugs. 60% «5 2s eta wes Nos. 12664, 12800, 12882 — Package 
Cap—Grid contact cap—Package of 5... OE LO. 5 ek eveaeiee stv eseese nets 
Capacitor—Adjustable trimmer capacitor Switch—Range switch and mounting nut 
ewes. C6 CIA O16) see As SPO ao) aniete ttcs aac cic te tte tion oes 
Capacitor—Adjustable trimmer capacitor Trap—Wave-trap, complete (L1)....... 
CETORCU8 C235 C33 C39)) arses ates 
Capacitor—Adjustable trimmer capacitor DRIVE ASSEMBLIES 
(ETO ss COMES CUT oc ess 
Capacitor—15 Mmfd. (C34)........... Ball—5/32-inch diameter steel ball for 
Capacitor—18 Mmid (Cis) iiss css a act planetary drive—Package of 20....... 
Capacitor—36 Mmfd. (C40)........... Ball—!-inch diameter steel ball for 
or erorhds Amman ayes cc we planetary drive bearing—Package of 20 
Capacitor—-96 Mmrifd. (G17) on 0% 6 5003 Bushing—Plate and bushing assembly for 
Capacitor—56 Mmfd. (C2, C44)....... planetary drive mounting............ 
Capacitor—62 Mmfd. (Cl1)........... Coupling—Flexible coupling and shaft as- 
Capacitor—120 Mmfd. (C25, C28, C29). RSPR DEY ge COMM IELE bin vices ne scar see as, 12 : 
Capacitor—150 Mmfd. (Cl)........... Dial—Band indicating dial and cam as- 
Capacitor—180 Mmfd. (C22).......... SCM Divan at iste cote eee hi riets 
Capacitor—555 Mmfd. (C21).......... Drive—Variable tuning condenser drive, 
Capacitor—560 Mmfd. (C7, C26, C33, complete, including mounting bracket 
CLIN. 2 slept eword Oxy Ba On F650 OG DOOD FOr drive, dial scale and indicator, less ver- 
Capacitor—1,500 Mmfd. (C12)........ nier dial, Stock No. 12870 and link, 
Capacitor—1,550 Mmfd. (C20)........ SOCK Oates SOOM Bia ree init eee 
Capacitor—4,500 Mmfd. (C19)........ Gear—Anti-lash drive gear, complete.... 
Capacitor—4,700 Mmfd. (C43)........ Gear—Sector gear and link assembly for 
Capacitor—.01 Mfd. (C8, C30, C31, C32) Dand selector ear wee eee Malate eaten 
Coil—Antenna coil and shield, XABC Indicator—Station selector indicator pointer 
band se (le? aileseole4 mle nll) eens Link—Link and roller assembly, complete 
Coil—Antenna coil, “D” band (L13, L14) WEEDS SIEVE Se Care's ec Pehotatawatire Pelose rachel 
Coil—Detector coil and shield, XABC Screen—Dial lamp screen and light dif- 
bands. (E15) 116-17 bts) 319; 120) y KUTT Sd es eine OS On PN STEEE GTN EN Are 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS—Continued 


DESCRIPTION List STOCK 
ES PRICE No. 


Screw—Set screw for flexible coupling or 
gear, Stock Nos. 12905 and 12906— 


DESCRIPTION 


Reproducer, complete (Model 10K)..... 
Transformer—Output transformer (T2). 


Package Of 10.....esseeveeeeeeees Washer—Spring washer to hold field coil 
Shaft—Direct drive shaft and pinion gear securely—Package of 5...........006 
for planetary drive.......seeeeeeeeens 
heirs Vecier drive shaft for planetary MISCELLANEOUS ASSEMBLIES 
eek RAC ohare Rotrrcun So Dh ammo a6 Bracket—Tuning lamp bracket and clamp 
Spring—Tension spring for planetary Escutcheon—Station selector escutcheon 
drive bearing—Package of 10........ and: erystalsic. ce wim cees ea eens 
Spring—Tension spring for gear, Stock Escutcheon—Tuning lamp escutcheon... 
No. 12906—Package of 10.......... Knob—Large station selector knob— 
Spring—Tension spring for link, Stock Package oye See see te eens beeen gts 
No,  8051——Package .of Januar ae Knob—Small (vernier) station selector 


knob—Package of 6550 ch 2 tian wauiee 


REPRODUCER ASSEMBLIES Knob—Music-speech and power switch— 

B R 4 ior teaba volume control—range selector or fidelity 
oard—Reproducer terminal, beard. +. <== control knob—Package of 5......... 
Bracket—Output transformer mounting Screw—Chassis mounting screw assembly 
bracket and. clamp... ss tte e teens —Package of 4 (Model 10T)........ 
Coil—Reproducer field coil (L33)...... Screw—Chassis mounting screw assembly 
Cone—Reproducer cone and dust cap —Package of 4 (Model 10K)........ 
(L31) (Model 10T).......---.--05, Shield—Complete r-f unit top shield..... 
Cone—Reproducer cone and dust cap Spring—Holding spring for station se- 
(L31) (Model 10K)...-.2 2.050000) ‘lector or volume control knob, Stock 
Connector—3-contact male connector for No. 12699—Package of 10.......... 
speaker «leads. 5. :auierse steele pe taes Spring—Retaining spring for knob, Stock 
Reproducer, complete (Model 10T)..... Nos. 12700 and 11347—Package of 5. 


The prices quoted above are subject to change without notice. 


SERVICE HINTS 


(1) Excessive heating of the 6E5 tube may be due to high 
cathode current—in excess of 7 ma. The tube should be 
replaced and the condition of the 5Z4 rectifier checked. 


(2) Low sensitivity or intermittent operation may be caused by 
C-43 or C-33 developing low-resistance leakage. Check both 
capacitors and replace if found defective. 


(3) Low sensitivity around 15—16 megacycles may be caused 
by dirty or poor contact of grounding finger on S-3. 
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Jee ee le ee 


RCA VICTOR MODEL 13K 


Thirteen-Tube, Five-Band, A-C, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


Ree yee (RK) ce co a geese vee 150-410 ke 
“Standard Broadcast” (A) .......... 530-1,800 kc 
jmiedium Wave” (B) .........2.. 1,800-6,400 kc 


BRL ANV AVES (OS veel eagiscs c's 


“Ultra Short Wave” (D) 
Intermediate Frequency 


6,400-23,000 kc 
23,000-60,000 kc 


a6) 5 Rees 


RADIOTRON COMPLEMENT 


PEON cock oo, ate nnn R-F Amplifier 
elle ai Pees oi Oeics First Detector 
Meme fenton eimc Rhe a Oscillator 


(4) RCA-6K7 
(5) RCA-6K7 
(6) RCA-6H6 
(7) RCA-6C5 
Pilot Lamps (4) 


Sadak coca ae First I-F Amplifier 
Second I-F Amplifier 
Second Detector and A.V.C. 
Audio Voltage Amplifier 


Dee a.'e We) dire alte, ie 
eee oe 


D646 Oe. Seu 


eee les Pegs 1S Laie (8 Ce Seen se 8. a 6. abe -w S68), eee a) kak 8 Ue) mom 


Power Output 


Undistorted 


20 watts 
Maximum 


30 watts 


2 PEL ee eens ae) Sie ovine ee eee wie ee elle. 6 


SSeS) SO 010) eer ie. a Ss) 05.68! we. "Si he Uae ete’ 6! %: is 


Nea eae Saat mar ed 1e Me a LUN LANE) 8) 1Pei8 Wels 80, ''sl OTL GES fa fapialugy, «'/ehie} aie ie. we eh iavta PaO ey evens ele, seks ace le Oke 


eeetees 1) SS OUCIO Le sep MMe Cees s ‘eEy, alierie) = cbs. wpb ine) © 6 oe lee ee. coe Mee eee be 


a a ee i a tS SMR RREN SAE OOS Sr Mle BW, idle Ee a a tene ww. wen 8. « iviete we wllelel@ woes 


eke Bees LC ate eee Sera ees es alie. Mle tel eld aware aussie 0 lellagileed. Ba @nchwy «ete 


ALIGNMENT FREQUENCIES 
BAsONIEIN VY AV CEeT(UKD Ops emt a een) eich on ae 
175. ke (osc.), 350 ke (osc., det., 
7 PAOLO SOORMONRE CAV. ie bo, ae 
600 ke (osc.), 1,500 ke (osc., det., 
“Medium Wave” (B)... 6,000 kc (osc., det., 
“Short Wave” (C) .... 20,000 kc (osc., det., 
“Ultra Short Wave” (D) 57,000 ke (osc., det., ant.) 


460 ke 

:5 EERO, 6 Sr. Audio Driver Amplifier 
TERRI TGS te SCS egies Power Output 
PO RATA LG ve.) Winstead oan Power Output 
ee ree oe iret Sicee cnt Rectifier 
EG DASA OY, ea Se GO roe en a er Rectifier 
RUGS A AOR Soe tu at oc Tuning Tube 


Mazda No. 46, 6.3 volts, 0.25 ampere 


105-125 volts, 50-60 cycles, 165 watts 
105-125 volts, 25-60 cycles, 165 watts 


- 100-130/140-160/195-250 volts, 40-60 cycles, 165 watts 


LOUDSPEAKER 


So ot al aN as oa ne ea 


Electrodynamic 
Impedance (v.c.) 


1114 ohms at 400 cycles 


a eg a0) Ve, es 


Mechanical Specifications 


ee des a tae ry eee Wee eee 3414, inches 
Rk aaa oe ete ee 487/2 inches 
0 SEO ave as a Me feo) 2 er i anes 1844 inches 
WEIGHTS 


BOS e 9) 6 Oe 88 See) a. & wie eye, te eel aia) a 


Site MRA cick creche Acie E eile ofiamalisd ts Ne eaieeltsi sole MCh oueha teclawel ete rentlakeoek vis aleve Ve clase aoe. @ a0) nc 


Arar ey Peay 1S, OC RPAC,@.48),S E68" 0PM ne * ips Ol OP -e 6 Wiais sr el aver el eye a “A Le Take eat woo kG: 


cee hoarac nee lsh ee eus 16) Sy sai hwaaitenslioice Yel ecienal.s iia NelTat sce Sells seP Gris, esi re 8) is -cec ewe eek 


ae Pe eerie igh. cvs as es es 120 pounds 


165 pounds 
203/4 inches x 1014 inches x 3 inches 


Spa Retete ieee CoP Voger acy ites Ree EMME el A NS Sg ty 91/4, inches 


(4) Range Selector, (5) Fidelity 
20 to 1 and 100 to 1 


General Description 


This receiver represents the result of thorough de- 
velopment, design, and substantial manufacture. 
Noteworthy technical improvements have been ap- 
plied in achieving marked advantages of operation, 
and efficiency of performance. 

Model 13K is a thirteen tube, console-type, “Magic 
Brain” superheterodyne receiver with a twelve-inch 
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electro-dynamic loudspeaker, and the newly de- 
veloped “Magic Voice.” Design features incorporated 
in this receiver include built-in doublet antenna 
coupler; “Magic Brain”; improved plunger-type air- 
dielectric adjustable trimming capacitors in the an- 
tenna, detector, and oscillator coil circuits: tuned rf 
amplifier; high-efficiency first detector (converter) 


with separate oscillator; two-stage if amplifier; 
“Magic Eye”, push-pull beam-type power ampli- 
fier; magnetite core adjusted if transformers, low- 
frequency oscillator tracking, and wave-trap; range- 
selector sensitivity control; fidelity control; “Magic 
Voice”; three-point aural compensated volume con- 
trol; music-speech switch; automatic volume control; 
phonograph terminal board; new selector dial; and a 
dust-proof aluminum voice-coil, electrodynamic loud- 
speaker. : 

Service convenience has been a controlling factor 


in the layout of the chassis parts and wiring. The 
assembly of these various elements is such that the 
number of conductors is minimized, with all impor- 
tant connections being readily accessible. Trimming 
adjustments are located at accessible points. A double 
tuning-knob arrangement permits the choice of 
either a twenty-to-one or a hundred-to-one dial drive 
ratio. The latter permits ease of tuning, especially 
in the “Medium wave’, “Short wave’, and “Ultra 
short wave” bands. 


Circuit Arrangement 


The conventional type of superheterodyne circuit 
is used. It consists of an r-f amplifier stage, first- 
detector (converter) stage, separate oscillator stage, 
two if amplifier stages, a diode-detector—automatic- 
volume-control stage, an audio voltage-amplifier stage, 
an audio driver-amplifier stage, a push-pull beam- 
type power-amplifier stage, a tuning indicator “Magic 
Eye”, and a full-wave rectifier. 


“Magic Brain” 


The new “Magic Brain” is constructed as a sepa- 
rate, self-contained, completely shielded, five-band, 
oscillator- detector- antenna-tuning unit which plugs 
into the main chassis. 


A single-wire antenna, or a doublet antenna, when 
connected to the proper input terminals of the re- 
ceiver, is coupled to the control grid of the RCA-6K7 


274 


S7 

POWER OUTPUT 
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y 
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L2e8 30 

A60K.C. 460K.Cc. 


Figure 1—Radiotron and I-F Trimmer Locations 


rf amplifier tube through the tuned r-f transformer 
consisting of L6, L5, L4, L3, and L2 (except when 
range selector is in “Ultra short wave” position). 
The primary coil L13 of the “Ultra short wave” (D) 
band tuned r-f transformer remains in the antenna 
circuit at all times. A unique method of switching 
is used. In the “Long wave” (X) band, L6 becomes 
the primary with L5, L4, L3, and L2 as secondary. 
In the “Standard broadcast” (A) band, L5 becomes 
the primary with L4, L3, and L2 as secondary (L6 
shorted out). In the “Medium wave” (B) band, L4 
becomes the primary with L3 and L2 as secondary 
(L6 and L5 shorted out). In the “Short wave” (C) 
band, L3 becomes the primary with L2 as secondary 
(L6, L5, L4, and tap on L4 shorted out). The tap on 
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L4 is provided to prevent interaction with L3 and 
L2 when operating receiver in “Short wave” band. 
In: the “Ultra short wave” (D) band; L6..L5.geas 
and L3 are shorted out and grounded, and secondary 
L14 is placed in shunt with L2. The latter con- 
nection prevents undesirable interaction of L2 with 
L14. This method of switching reduces the total 
number of coils and leads, and results in having a 
low-loss primary and secondary winding for each 
band with high efficiency of operation. 

The band switching of the detector circuits is 
similar to that of the antenna circuits. Coils L15, 
L21, and L20 are always connected in series with the 
plate circuit of the RCA-6K7 r-f amplifier tube. In 
the “Long wave” (X) band, L19, L18, L17, and L16 
are connected in series as the secondary circuit. The 
ground of the coil system is at the low end of L19. 
L20 acts as the primary which transfers energy to the 
secondary L19. Capacitor C33 resonates primary L20 
at the proper frequency. In the “Standard broad- 
cast” (A) band, L18, L17, and L16 are connected 
in series as the secondary circuit. The ground of 
the coil system is now between L18 and L19. L19 
is used as the primary and is resonated at the proper 
frequency by capacitors C34 and C35 which are in 
shunt with this coil. Capacitor C33 is connected to 
transfer energy to the primary coil L19. In the 
“Medium wave” (B) band, L17 and L16 are con- 
nected in series as the secondary. The ground of 
the coil system is now between L17 and L18. L18 is 
used as the primary and is resonated at the proper 
frequency by capacitor C34 which is in shunt with 
this coil. L19 is shorted by the range selector. Ca- 
pacitor C33 transfers the r-f energy from the plate 
circuit to the primary L18. In the “Short wave” 
(C) band, L16 is the secondary. The ground of the 
coil system is now between L16 and L17. LI17 is 
used as the primary and is resonated to the proper 
frequency by capacitor C34. In addition, L15 acts 
as a high-frequency primary which resonates above 
20 mc and improves the gain at the high-frequency 
end of the “Short wave” band. Coils L19 and L18 
are shorted by the range selector. L21 is effectively 
r-f bypassed in this position by capacitor C32. In 
the “Ultra short wave” (D) band, L22 is the sec- 
ondary, or grid coil, and consists of approximately 
a single turn of silver plated strap around a 7/g-inch 
coil form. The primary coils, L21 and L15 are in 
series on this band, with L21 acting as a low-fre- 
quency primary and L15 as a high-frequency primary. 
L16 is shunted by L22 instead of being shorted di- 


rectly by the range selector. Any inductive effect of 
L16 is thus eliminated. L19, L18, and L17 are 
shorted directly by the range selector. 


Separate windings, with the exception of L23, are 
employed in the oscillator stage for each position of 
the range selector. - L23 (inductively coupled to L11 
and L12) is placed in the oscillator plate circuit to 
provide additional feed-back when operating receiver 
on the “Ultra short wave” (D) band. This coil is 
effectively rf bypassed by capacitor C12, when 
range selector is in the “Short wave” (C) position, 
to prevent undesirable reactions. Its effect on the 
remaining bands is negligible. The inherent stability 
of the oscillator circuit provides minimum frequency 
drift which is especially advantageous for high- 
frequency reception. The locally generated signal is 
capacitance coupled to grid No. 3 of the RCA-6L7 
first detector. 


The output of the “Magic Brain” is fed to the if 
amplifier through a plug-in cable. This cable also 
supplies all power required by the “Magic Brain” 
unit. 


l-F Amplifier 


The intermediate-frequency amplifier consists of 
two RCA-6K7 tubes in a two-stage, transformer- 
coupled circuit. The windings of all three if trans- 
formers are resonated by fixed capacitors, and are 
adjusted by molded magnetite cores (both primary 
and secondary) to tune to 460 kc. A third winding 
L26, in the first if transformer, is placed in series 
with the main secondary L25 when the fidelity con- 
trol switch $4 is thrown to “broad” position (see 
figure 2), thereby increasing the coupling between 
the primary and secondary circuits with consequent 
broadening of the band width of the if amplifier. 
The increased band width of the if amplifier there- 
fore causes less attenuation of the higher audio modu- 
lation side-band frequencies, permitting higher 
fidelity reception. 


Detector and A.V.C. 


The modulated signal, as obtained from the output 
of the last if stage, is detected by an RCA-6H6 twin- 
diode tube (No. 2 diode). The audio frequency 
secured by this process is transferred to the a-f sys- 
tem for amplification and final reproduction. The 
d-c voltage which results from detection of the signal 
is used for automatic volume control. This voltage, 
which develops across resistors R21 and R23, is ap- 
plied, as automatic control-grid bias to the r-f, first- 
detector, and if tubes. The No. 1 diode of the 
RCA-6H6 is used to supply residual bias to the con- 
trolled tubes under conditions of little or no signal. 
This diode, under such conditions, draws current 
which flows through resistors R22, R21, and R23, 
thereby maintaining the desired operating bias on 
such tubes. On application of signal energy above 
a certain level, however, the No. 1 diode ceases 
to draw current and the a.v.c. diode takes over 
the biasing function. The sensitivity of the receiver 
is increased in the “Ultra short wave” (D), “Short 
wave’ (C), and “Medium wave” (B) bands by re- 
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ducing the residual bias on the above mentioned con- 
trolled tubes with switch $7 which is operated by the 
range selector control. 


Audio System 


The manual volume control consists of an acoustic- 
ally tapered potentiometer in the audio circuit be- 
tween the output of the detector-diode and the in- 
put grid of the RCA-6C5 audio voltage-amplifier 
tube. This control has a three-point tone-compensat- 
ing filter connected to it so that the correct aural 
balance will be obtained at different volume settings. 
Phonograph terminals are provided to feed the out- 
put of an external phonograph pickup to the control 
grid of the audio amplifier through this aurally com- 
pensated volume control. 


The output of the voltage amplifier is resistance- 
Capacitance coupled to the control grid of the RCA- 
6C5 driver tube. The output of this stage is trans- 
former coupled to the control grids of the RCA-6L6 
push-pull power output tubes. The output of this 
stage is transformer coupled to the voice coil of the 
electrodynamic speaker. 


The “Music-speech” control consists of a switch 
S5 which is connected to two of the tone com- 
pensating filters. When this control is turned to its 
No. 1 (Music) position, maximum low audio-fre- 
quency response is obtained. When the control is 
turned to its No. 2 position, resistor R20 is placed 
in shunt with capacitor C63, giving greater attenua- 
tion of the lower frequencies. This position is a 
compromise between the “Music” and the “Speech” 
positions. In the No. 3 (Speech) position, operation 
is the same as No. 2 position except that capacitor 
C61 is shorted, giving additional low-frequency at- 
tenuation (minimum lows). 


Fidelity Control 


The fidelity control consists essentially of the com- 
bination of a conventional high audio-frequency tone 
control, including the combinations of capacitor C77 
and a variable resistor R34, capacitor C78 and switch 
S6 in shunt with the secondary winding of trans- 
former T2, and means for changing the band width 
of the if amplifier. It performs in the following 
manner: 


When the fidelity control is in its extreme counter- 
clockwise (sharp) position, the resistance of R34 is 
minimum, capacitor C78 shunts the secondary of T2, 
and winding L26 is disconnected from the i-f circuit 
(S6 and S4 in sharp position, see figure 2). Ca- 
pacitor C77 is most effective at this point causing 
maximum attenuation of the higher audio fre- 
quencies. As this control is turned clockwise, plac- 
ing more resistance in series with capacitor C77, the 
capacitor becomes less and less effective, and the 
upper frequency range of the audio amplifier is ex- 
tended. When the fidelity control nears its extreme 
clockwise position, resistor R34 is disconnected and 
switches S6- and S4 (operated by fidelity control 
shaft) respectively disconnect capacitor C78 from the 
audio circuit and place winding L26 (first i-f trans- 
former) in series with L25 (S6 and $4 in broad posi- 
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tion) thereby increasing the higher audio-frequency 
range of the audio amplifier and broadening the if 
amplifier simultaneously. 


“Magic Eye” 


An RCA-6E5 cathode-ray tuning tube is used as 
a means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 
consists of an amplifier section and a cathode-ray sec- 
tion built in the same glass envelope. A portion of 
the signal voltage developed across resistors R21 and 
R23 is used to actuate the grid of the amplifier sec- 
tion. Maximum voltage is applied to this grid when 
the receiver is tuned to resonance with an incoming 
carrier. This condition is evidenced by minimum 
width of the dark sector on the fluorescent screen. 


“Magic Voice" 


This receiver is designed with a cabinet incorporat- 
ing the “Magic Voice.” This is accomplished by hav- 
ing the rear of the speaker compartment completely 
enclosed by a tight-fitting back. 


Five metal open-end pipes of equal diameter but 
of three different lengths are inserted in holes in the 
cabinet base and extend upward in the speaker com- 
partment. The effect is to cause the lower-frequency 
waves, reaching the front of the cabinet through the 
pipes, to arrive approximately in-phase with the 
sound waves emitted from the front of the speaker 
giving extended low-frequency response without 
boominess, or cabinet resonance. For location of 
pipes see Schematic Circuit Diagram figure 2. 


SERVICE DATA 


The various diagrams in this booklet contain such 
information as will be needed to locate causes for de- 
fective operation if such develops. The values of the 
various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagram. Identification titles, such as Cl, L2, Rl, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. “The coils, 
reactors, and transformer windings are rated in terms 
of their d-c resistance only. Resistance values of less 
than one ohm are generally omitted. 


Alignment Procedure 


There are seventeen adjustments required for the 
alignment of the oscillator, first-detector, and an- 
tenna-tuned circuits; one adjustment for the wave- 
trap; and six adjustments for the if system. Fifteen 
of these adjustments are made with plunger-type air 
trimming capacitors and require the use of an RCA 
Stock No. 12636 Adjusting Tool. Each of these 
capacitors has a lock nut for securing the plunger 
in place after adjustment. The remaining nine ad- 
justments are made by means of screws attached to 
molded magnetite cores. These cores change the in- 
ductance of the particular coils in which they are in- 
serted to provide exact alignment. All of these ad- 
justments are accurately made during manufacture 
and should remain in proper alignment unless affected 
by abnormal conditions of climate or purported altera- 
tions for servicing, or unless altered by other means. 
Loss of sensitivity, improper tone quality, and 
poor selectivity are the usual indications of improper 
alignment. Such conditions will usually exist simul- 
taneously. Correct performance of this receiver can 
only be obtained when these adjustments have been 
made by a skilled service engineer with the use of 
adequate and reliable test equipment. The manu- 
facturer of this receiver has such test equipment 
available for sale through its distributors and dealers. 


The extensive frequency range of this receiver 
necessitates a more or less involved method of align- 
ment. However, if the following directions are care- 
fully applied in the sequence given, normal perform- 
ance of the instrument will be obtained. 


The plunger-type air trimming capacitors have 
their approximate plunger settings tabulated on figure 
7. If the plungers have been disturbed from their 
original adjustments, they may be roughly set to the 
specified dimensions prior to alignment. 


In performing services on the “Magic Brain’’, the 
leads should be restored to their original positions, 
since the lead-dress is important for proper operation 
and dial calibration. 


Precautionary Dressing of Leads for ‘‘Magic Brain" 
Alignment 


(Refer to Figure 4) 
Band 'X" 


1. Keep blue lead A of S1 to antenna coil L4-5 dressed 
away from chassis, and from yellow lead X of Sl 
to antenna coil L5-6. 

2. Bus lead from C10 to S1 should be as short as 
possible. 

3. Keep blue lead A of S2 to detector coil L18-19 clear 
of chassis, coil shield, coil, and other leads. 

4. Keep spaghetti lead C6 to X of S1 apart from 
spaghetti lead of C5 to A of Sl, and from chassis. 


Band yey 


1. Keep green lead terminal S1 to antenna coil tap L4 
away from chassis, coil shield, and coil. 

2. Keep spaghetti lead C5 to A of Sl apart from 
spaghetti lead C6 to X of S1 and from chassis. 


Band "C" 


Lead from C19 to oscillator coil L7 should be main- 
tained as short and straight as possible. 
For alignment, the test-oscillator frequency should 
be quite accurate. A convenient and reliable means 
of accurately checking the frequency of test oscil- 


lators, receivers, etc., is the RCA Stock No. 9572 
Crystal Calibrator. 
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If the test-oscillator signal cannot be heard as the 
receiver (heterodyne) oscillator air-trimmer plunger 
is changed from its minimum-capacity to maximum- 
capacity position (receiver dial and test oscillator set 
to the specified frequencies, and the correct oscillator 
air-trimmer used) it may be an indication that the 
test-oscillator frequency is outside the range covered 
by the airtrimmer. Under such conditions, when a 
more accurate setting of the test oscillator cannot be 
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Figure 5—Alignment Apparatus Connections 


determined, set the oscillator air-trimmer plungers to 
the approximate settings given on figure 7. Tune the 
test oscillator until the signal is heard in the speaker. 
Each of two test-oscillator settings (the fundamentals 
or the harmonics of which are 920 kc apart) produce 
a signal. The lower-frequency test-oscillator setting 
should be used as this places the test-oscillator (sig- 
nal) frequency 460 ke below the frequency of the 
receiver heterodyne oscillator. 

Holes are provided in the top of the rf and an- 
tenna coil cans on some models to enable a tuning 
check with the RCA Stock No. 6679 Tuning Wand. 
The hole in the top of the detector coil can has a 
cinch button which must be removed before insertion 
of the tuning wand. When the brass end of the 
wand is inserted in the coil, the inductance of the coil 
is decreased. If this results in an increase of output, 
the respective air-trimmer capacitance should be de- 
creased (plunger pulled out). If inserting the iron 
end of the tuning wand causes an increase in output, 
resulting from an increase of inductance of the coil, 
the respective air-trimmer capacitance should be in- 
creased (plunger pushed in). If the range of the air 
trimmer is not sufficient to give the desired results, 
the lead-dress may be changed in the particular cir- 
cuit being aligned, so as to cause the circuit to reso- 
nate within the range of the trimmer. An increase 
in the capacity-to-ground of the circuit will be re- 
quired if the iron end of the tuning wand causes an 
increase of signal output when the air-trimmer 
plunger is full-in, while a decrease in the capacity- 
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to-ground will be required if the brass end of the 
tuning wand causes an increase in signal output when 
the air-trimmer plunger is full-out. 

Two methods of alignment are applicable—one 
requires use of the cathode-ray oscillograph, and 
the other requires a voltmeter or glow-type indi- 
cator. The cathode-ray alignment method is ad- 
vantageous in that the indication provided is in ,the 
form of a wave-image which represents the reso- 
nance characteristics of the circuit being tuned. This 
method is preferred because of the i-f characteristics 
of this receiver. This type of alignment is possible 
through use of apparatus such as the RCA Stock 
No. 9558 Frequency Modulator and the RCA Stock 
No. 9545 Cathode-Ray Oscillograph. If this equip- 
ment is not available, an approximate alignment 
may be performed by the output-indicator method 
with an instrument such as the RCA Stock No. 
4317 Neon Glow Indicator attached across the loud- 
speaker voice coil. Alignment by this method is 
similar to the cathode-ray method outlined below 
except that the receiver volume control should be at 
maximum, the trimmers adjusted to peak response 
(with the exception of the wave-trap) and the test- 
oscillator sweeping operations omitted. Either of 
these methods require the use of a reliable test os- 
cillator such as the RCA Stock No. 9595. 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 5. Remove the plug of the frequency-modu- 
lator cable from the test-oscillator jack. Connect 
the receiver chassis to a good external ground. 
Connect oscillograph “Vertical” input terminals as 
indicated on figure 3. Set oscillograph power 
switch to “On” and adjust “Intensity” and ‘‘Focus” 
controls to give a clearly defined spot, or line, on 


the screen. Set oscillograph “Ampl. A” switch to 
$On, oe Vertical gain” control _full-clockwise, 
“Ampl. B” switch to “Timing,” “Range” switch to 
No. 2 position, and “Timing” switch to “Int.” 
Place the “Sync.” control, “Freq.” control, and 
“Horizontal gain” control to about their mid-posi- 
tions. For each of the following adjustments, the 


test-oscillator output must be regulated so that the 
image obtained on the oscillograph screen will be of 
the minimum size for accurate observation. The 
receiver volume-control setting is optional. 


I-F Adjustments 


(a) Turn range selector to its “Standard broadcast” 
(A) position and tune receiver to a position 
of no extraneous signals near 600 ke. Set 
fidelity control to counter-clockwise position. 
Connect the “Ant.” output of the test oscillator 
to the grid cap of RCA-6K7 second i-f tube 
(with-grid lead in place) through a .001-mfd. 
capacitor, with “Gnd.” to receiver chassis. 
Tune the test oscillator to 460 ke and place its 
modulation switch to “On” and its output 
switch to “Hi.” 
Turn on the receiver and test oscillator. In- 
crease the output of the test oscillator until a 


(b) 


B—Incorrect curve similar 


C—Correct 


deflection is noticeable on the oscillograph 
screen. The figures obtained represent several 
waves of the detected signal, the amplitude of 
which may be observed as an indication of 
output. Cause the wave-image formed (400- 
cycle waves) to be spread completely across the 
screen by adjusting the “Horizontal gain” con- 
trol. The image should be synchronized and 
made to remain motionless by adjusting the 
poyne. and “Freq.” controls. 


(c) Adjust the two magnetite core screws L30 and 


L29 (see figures 1 and 10) of the third i-f trans- 
former (one on top and one on bottom) to 
produce maximum vertical deflection of the 
oscillographic image. This adjustment places 
the transformer in exact resonance with the 
460 ke signal. 


M-81373 
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Figure 6—I-F Alignment Oscillograph Curves 


A—Correct curve showing proper i-f alignment 


as obtained with fidelity control counter-clock- 
wise. 


to A showing im- 
proper alignment of i-f system caused by one 
or more circuits being slightly detuned. 


showing broadening of curve A 
obtained when fidelity control is rotated fully 
clockwise. 


D—Incorrect curve showing broadening of curve 
B obtained when fidelity control is rotated 
fully clockwise. 


(d) The sweeping operation should follow using the 


requency modulator. Shift the oscillograph 
“Timing” switch to “Ext.” Insert plug of fre- 
quency-modulator cable in test-oscillator jack. 
Turn the test-oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 
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(e) 


(f) 


(g) 


(h) 


(i) 


(i) 


(k) 


Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 
“Freq.” control on the oscillograph to obtain 
two waves. These waves will be identical in 
shape, totally disconnected, and appear in re- 
versed positions. They will have a common 
base line which is discontinuous. Adjust the 
“Freq.” and “Sync.” controls of the oscillograph 
to make them remain motionless on the screen. 
Continue increasing the test-oscillator frequency 
until these forward and reverse curves move to- 
gether and overlap, with their highest points ex- 
actly coincident. This condition will be obtained 
at a test-oscillator setting of approximately 
575 ke. 


With the images established as in (e), re-adjust 
the two magnetite core screws L30 and L29 on 
the third i-f transformer so that they cause the 
curves on the oscillograph screen to become 
exactly coincident throughout their lengths and 
have maximum amplitude. 


Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the grid cap of the RCA-6K7 first i-f tube 
(with grid lead in place), through a .001-mfd. 
capacitor. Regulate the test-oscillator output so 
that the amplitude of the oscillographic image is 
approximately the same as used for adjustment 


(f) above. 


The two second if transformer magnetite core 
screws L28 and L27 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse curves to become 
coincident throughout their lengths and have 
maximum amplitude. 


Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the input of the if system, ie., to the grid 
cap of the RCA-6L7 first-detector, (with grid 
lead in place) through a .001-mfd. capacitor. 
Regulate the test-oscillator output so the ampli- 
tude of the oscillographic image is approximately 
the same as used for adjustment (h) above. 


The two first if transformer magnetite core 
screws L25 and L24 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse waves to coincide 
throughout their lengths and have maximum 
amplitude. 


Note width of oscillographic image at a point 
which is 50% of maximum amplitude. Turn re- 
ceiver fidelity control to extreme clockwise posi- 
tion. Note width of oscillographic image at a 
point which is 50% of maximum amplitude. 
Under normal conditions the latter measurement 
should be approximately 60% greater in width 


“Selector dial,” figure 12. 
in sequence of “Wave-trap,” “Ultra short wave” 
band, “Short wave” band, “Medium wave” band, 
“Standard broadcast” band, and “Long wave” band. 


than the former measurement. The image should 
also appear slightly double humped. These con- 
ditions indicate proper broadening of the band 
width of the i-f amplifier. Turn range selector to 
“Medium wave” (B) band and note increase of 
amplitude. The amplitude should increase sev- 
eral times. It may be necessary to decrease out- 
put of test oscillator to keep image on screen. 
Turn receiver fidelity control to extreme counter- 
clockwise position and proceed to “R-F Adjust- 
ments.” 


R-F Adjustments 


Make receiver dial adjustments as outlined by 
Alignment must be made 


‘*Wave-Trap’’ Adjustment 
(a) Connect the “Ant.” output of the test oscillator 


to the antenna terminal “Al” through a 200- 
mmfd. (important) capacitor. Remove the plug 
of the frequency-modulator cable from the test- 
oscillator jack. Turn test-oscillator modulation 
switch to “On.” Shift the oscillograph “Timing” 
switch to “Int.” Place receiver range selector in 
“Standard broadcast” position. Set the receiver 
dial to a position of no extraneous signals near 
600 kc. Tune the test oscillator to 460 ke. Ad- 
just the wave-trap magnetite core screw L1 to 
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Figure 7—“Magic Brain” Trimmer Locations 


the point which causes minimum amplitude of 
Output (maximum suppression of signal) as 
shown by the waves on the oscillograph. An in- 
crease of the test-oscillator output may be neces- 
sary before this point of minimum amplitude, 
obtained by correct adjustment of wave-trap 
screw, becomes apparent on oscillograph screen. 


Ultra Short Wave'’ Band 
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(b) 


Connect the “Ant.” output of the test oscillator 
to the antenna terminal “Al” of the receiver 
through a 300-ohm resistor. Set the receiver 
range selector to its “Ultra short wave” position 
and its dial pointer to 57,000 kc. Adjust the test 
oscillator to 19,000 ke. The third harmonic of 
19,000 ke is used for this adjustment. 

Adjust oscillator air-trimmer C23 for maxi- 
mum (peak) output. Two positions, each pro- 
ducing maximum output, may be found. The 
position of minimum capacitance (plunger near 
out) should be used. This places the receiver 
heterodyne oscillator 460 ke higher in frequency 
than the incoming signal. Tighten lock nut. Ad- 
just the detector air-trimmer C39, while slightly 
rocking the gang tuning condenser back and 
forth through the signal, for maximum (peak) 
output. Two peaks may be found on this trim- 
mer. The peak of maximum capacitance (plun- ~ 
ger near in) should be used. Tighten lock nut. 
Adjust the antenna air-trimmer C10 for maxi- 
mum (peak) output while slightly rocking the 
gang tuning condenser back and forth through 
the signal. Two peaks may be found on this 
trimmer which produce maximum output. The 
peak with maximum capacitance (plunger near 
in) should be used. Tighten lock nut. Check 
the image frequency by changing the receiver 
dial setting to 56,080 kc. If the image signal is 
received at this position, the adjustment of the 
oscillator air-trimmer C23 has been correctly 
made. No adjustments should be made while 
checking for the image signal. 

Re-tune receiver for maximum response to the 
57,000 kc input signal (not image response) 
without disturbing test-oscillator adjustments. 
Change test oscillator to 6,800—14,000 ke range. 
Tune test oscillator until signal is heard in 
speaker (should occur at approximately 14,250 
kc, fourth harmonic of test oscillator used). Two 
test-oscillator settings (230 ke apart) will pro- 
duce a signal at this point. The lower frequency 
test-oscillator setting should be used as this 
places tne test-oscillator harmonic 460 ke below 
the frequency of the receiver heterodyne oscil- 
lator. Tune receiver for maximum response at 
a dial setting of approximately 28,500 kc (image 
should tune in at a dial setting approximately 
27,580 kc) without altering test-oscillator adjust- 
ment. Test oscillator second harmonic of 14,- 
250 ke is used for the following check. Check 
calibration of receiver dial. A receiver-dial read- 
ing of less than 28,500 kc indicates that the in- 
ductance of the oscillator secondary coil L11 is 
too low and should be increased. . If the receiver 
dial reading is greater than 28,500 kc, the in- 
ductance of L11 is too high and should be de- 
creased. If it is necessary to change the in- 
ductance of L11, first remove bottom cover of 
‘Magic Brain” and then set receiver dial pointer 
to 28,500 kc. To decrease inductance, move the 


grounded ends (straps) of L11 and L12 (see 
figure 4) nearer chassis. Do not allow straps 


to touch chassis except where connected. To 


increase inductance, move the straps farther 
away from chassis. Adjust position of straps 
until maximum (peak) output results. The 
alignment of the detector tuned circuit should 
next be checked at 28,500 kc without changing 
either the receiver or test-oscillator adjustments. 
An increase of output when the brass end of a 
tuning wand is brought near L22 indicates that 
L22 is too high in inductance, while an increase 
when the iron end is brought near the coil in- 
dicates that the inductance is too low. The in- 
ductance of L22 may be varied by changing the 
spacing between the grounded end (strap): of 
L22 and the strap connected from C41 to con- 
tact on S2 (figure 4). An increase of spacing 
will increase the inductance, while a decrease 
of spacing will decrease the inductance. Ad- 
just the spacing until maximum (peak) output 
results. Replace “Magic Brain” bottom cover 
and repeat adjustments in (b) prior to those of 
“Short wave” band. 


“Short Wave” Band 


(d) Set the receiver range selector to its “Short 


wave” position and its dial pointer to 20,000 kc. 
Adjust the test oscillator to 20,000 ke. Adjust 
oscillator air-trimmer C13 until maximum (peak) 
output is reached. Two peaks may be found 
with this circuit. The peak with minimum 
capacitance (plunger near out) should be used. 
Tighten lock nut. Adjust detector air-trimmer 
C35 until maximum (peak) output is reached, 
while slightly rocking the gang tuning condenser 
back and forth through the signal. Two peaks 
may be found with this circuit. The peak with 
maximum capacitance (plunger near in) should 
be used. Tighten lock nut. Adjust antenna 
air-trimmer C3 until maximum (peak) output is 
reached while slightly rocking the gang tuning 
condenser back and forth through the signal. 
Two peaks may be found with this circuit. The 
peak with maximum capacitance (plunger near 
in) should be used. Tighten lock nut. Check 
the image frequency by changing the receiver 
dial setting to 19,080 kc. The image signal 
should be received at this position indicating that 
the adjustment of C13 has been correctly made. 
No adjustments should be made while checking 
for the image signal. 


"Medium Wave Band" 


(e) Place receiver range selector to its 


“Medium 
wave” position with its dial pointer set to 6,000 
kc. Tune the test oscillator to 6,000 kc. Adjust 
oscillator air-trimmer C14 to produce maximum 
(peak) output as shown by the waves on the 
oscillograph. Two peaks may be found with this 
circuit. The peak with minimum capacitance 
(plunger near out) should be used. Tighten 
lock nut. Adjust the detector air-trimmer C36 
for maximum (peak) output while slightly rock- 
ing the gang tuning condenser back and forth 


377 


M-81027-0 


(g) Set receiver dial pointer to 1,500 ke. 


through the signal. Two peaks may be found 
with this circuit. The peak with maximum 
capacitance (plunger near in) should be used. 
Tighten lock nut. Adjust antenna air-trimmer 
C4 to produce maximum (peak) output. Tighten 
lock nut. 


Standard Broadcast"’ Band 


(f) Remove the 300-ohm resistor from between the 


test-oscillator “Ant.” post and receiver antenna 
terminal “A1” and insert a 200-mmfd. capacitor 
in’ its place. Place receiver range selector to 
“Standard broadcast” position with receiver dial 
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Primary resistance—3.6 ohms total 
Secondary resistance—112 ohms total 


Figure 8—Umiversal Transformer 


pointer set to 600 kc. Tune the test oscillator to 
600 kc. Adjust oscillator magnetite core screw 
L9 (top of large oscillator coil can) for maximum 
(peak) output as shown by the waves on the 
oscillograph screen. 

Tune test 
oscillator to 1,500 ke (1,500-3,100-kce range) and 
increase its output to produce a registration on 
the oscillograph screen. Carefully adjust the 
oscillator, detector, and antenna air-trimmers 
C16, C37, and C5, respectively, to produce maxi- 
mum (peak) output as shown by the waves on 
the oscillograph screen. Shift the oscillograph 
“Timing” switch to “Ext.” Place the frequency 
modulator sweep-range switch to its “Lo” posi- 
tion and insert plug of the frequency-modulator 
cable in test-oscillator jack. Turn test-oscillator 
modulation switch to “Off.” Re-tune the test 
oscillator (increase frequency) until the forward 
and reverse waves show on the oscillograph 
screen and become coincident at their highest 
points. This will occur at a test-oscillator setting 
of approximately 1,680 kc. Adjust air-trimmers 
C16, C37, and C5 again, setting each to the point 
which produces the best coincidence and maxi- 
mum amplitude of the images. 


(h) Remove the plug of the frequency-modulator 


cable from the test-oscillator jack. Turn test- 
oscillator modulation switch to “On.” Set oscil- 
lograph “Timing” switch to “Int.” Tune test 
oscillator to 200 kc (200—400-kc range). Tune 
receiver for maximum response to this signal at 
a dial reading of approximately 600 kc. The 
third harmonic of the 200-ke signal is used for 
this adjustment. Shift oscillograph “Timing” 
switch to “Ext.” Insert the plug of the frequency 


modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (increase frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen. This will occur at a test-oscillator 
setting of approximately 230 kc. Disregarding 
the fact that the two images may or may not 
come together, adjust the oscillator magnetite 
core screw L9 (top of large oscillator coil can) to 
produce maximum (peak) amplitude of the im- 
ages. Shift the oscillograph “Timing” switch to 
“Int.” Remove the plug of the frequency-modu- 
lator cable from the test-oscillator jack. Turn 
the test-oscillator modulation switch to “On.” 
Repeat adjustments in (g) above to compensate 
for any changes caused by the adjustment of L9 
core, tightening lock nuts on C16, C37, and C5, 
respectively, after each is adjusted. 


“Long Wave'’ Band 
(i) Shift the oscillograph “Timing” switch to “Int.” 


Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn the test- 
oscillator modulation’ switch to “On.” Place re- 
ceiver range selector to its “Long wave” position. 
Set the receiver dial pointer to 175 kc. Tune the 


(3) 


test oscillator to 175 ke and increase its output 
until a deflection is noticeable on the oscillograph 
screen. Adjust oscillator magnetite core screw 
L10 (located on top of small oscillator coil can) 
so that maximum (peak) amplitude of output is 
shown on the oscillograph screen. 

Set receiver dial pointer to 350 kc. Tune test 
oscillator to 350 ke. Adjust the oscillator, de- 
tector, and antenna air-trimmers C18, C38, and 
C6 to produce maximum (peak) output as shown 
by the waves on the oscillograph screen. With- 
out disturbing the connections, shift the oscillo- 
graph “Timing” switch to “Ext.” Place the 
frequency-modulator sweep-range switch to its 
“Hi” position and insert plug of frequency- 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (decrease frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen and become coincident at their 
highest points. This will occur at a test-oscillator 
setting of approximately 198 kc. This setting 
places the test-oscillator frequency to 175 ke. 
The second harmonic is now used for the 350 ke 
adjustment. Adjust air-trimmers C18, C38, and 
C6, again, to produce maximum amplitude of the 
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Figure 9—Resistance Diagram 
Power supply disconnected—Radiotrons in sockets—Tuning condenser in fullmesh—Range selector 
“Standard broadcast”? position—Volume control maximum—Fidelity control optional— 
Music-speech Control Clockwise 


Resistance Measurements 


The resistance values shown between Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground or other pertinent point 
on figure 9, permit a rapid continuity check of the 
circuits. The use of this diagram in conjunction 
with the Schematic Circuit Diagram, figure 2, and 
Wiring Diagrams, figures 3 and 4, will permit the 
location of certain troubles which might otherwise 
be difficult to ascertain. Each value as_ specified 


272 


should hold within + 20%. 


+ Variations in excess of 


this limit will usually be indicative of trouble in cir- 
cuit under test. When measuring the resistance be- 
tween points of the circuit and ground, it will be 
necessary to connect the negative terminal of the 
resistance meter to chassis-ground. If the polarity 
of the resistance meter is not known, it may be 
readily ascertained by connecting a d-c voltmeter of 
indicated polarity across the terminals of the device. 


(k) 


(1) 


images where they best coincide throughout their 
lengths. 

Re-tune the receiver to approximately 175 kc so 
that the forward and reverse waves appear on 
the oscillograph screen. Adjust the oscillator 
magnetite core screw L10 to produce maximum 
(peak) amplitude of the waves, disregarding the 
fact that the two images may or may not come 
together. 

Shift the receiver dial setting to 350 ke without 
altering any other adjustments (frequency modu- 
lator still in operation). Adjust air-trimmers 
C18, C38, and C6, respectively, to produce maxi- 
mum amplitude and best coincidence of the 
waves. These adjustments compensate for any 
changes caused by the adjustment of the mag- 
netite core screw L10. Tighten lock nuts on 
C18, C38, and C6, respectively, after each is 
adjusted. 


Radiotron Cathode Current Readings 


Measured with Milliammeter Connected at Tube 
Socket Cathode Terminals under Conditions 


Similar to Those of Voltage Measurements 


BSAC acy ae ORT AR MID ogee vee on 5 6.2 ma. 
ROA-GL7—-1st" Det. ne. va ven ce ee os 
RCA-6J7—Osc. 

RCA-6K7—Ilst I-F Amp. 
RCA-6K7—2nd I-F Amp. 
RCA-6H6—2nd Det.—A.V.C. 
RCA-6C5—Audio Voltage Amp. .... 
RCA-6C5—Audio Driver Amp. 
RCA-6L6—Power Output 
RCA-6L6—Power Output 
RCA-5Z4—Rectifier 
RCA-5Z4—Rectifier 
RCA-6E5—Tuning Tube 


(*Cannot be measured at socket) 
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Figure 10—Radiotron Socket Voltages, Coil, and I-F Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Volume control minimum—Fidelity control optional 


Radiotron Socket Voltages 


Note: 
ings. 


Two voltage values are shown for some read- 
The value shown in parentheses with asterisk (*) 


indicates operating conditions without voltmeter loading. 


The other value (generally lower) is the actual measured 
voltage and differs from the value shown in parentheses 
because of the additional lvading of the voltmeter 
through the high series circuit resistance. 


The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground on figure 10 will assist in 
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locating cause of faulty operation. Each value as 
specified should hold within + 20% when the receiver 
is normally operative at its rated line voltage. Varia- 
tions in excess of this limit will usually be indicative 
of trouble in the basic circuits. To duplicate the 
conditions under which the voltages were measured 
requires a 1,000-ohm-per-volt d-c meter, having ranges 
of 10, 50, 250, 500, and 1,000 volts. Use the nearest 
range above the specified measured voltage. A-c 
voltages were measured with a corresponding a-c 
meter. 


Phonograph Terminal Board 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
methods of connecting a low-impedance pickup, or 
the RCA Victor Models R-93, R-93-2, and R-93-S 
Record Players are shown on the Schematic Diagram 
(figure 2). 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 
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Figure 11—Loudspeaker Wiring 


may be removed by softening its cement with a very 
light application of acetone using care not to allow 
the acetone to flow down into the air gap. The dust 
cover may be cemented back in place with ambroid 
upon completion of adjustment. 


Antenna and Ground Terminals 


These receivers are equipped with an antenna- 
ground terminal board having three terminals. These 
terminals are marked “A2,” “Al,” and “G,” the 
latter being the ground terminal and should always 
be connected to a good external ground. The trans- 
mission-line leads of the RCA RK-40A antenna sys- 
tem should be connected to terminals “A2” and 
“Al.” The receiver coupling units of the RCA 
RK-40 and the RCA Spider-Web antenna systems 
should be connected to terminals “Al” and “G.” 
Connect a single-wire antenna to terminal “A1.” 


Selector Dial 


Figure 12 illustrates the relation of the various parts 
of the dial mechanism when in its “Standard broad- 
cast” position with the range switch likewise turned 


to its “Standard broadcast” position. In re-assembling 
the dial after repairs, see that the gears are meshed 
in accordance with the diagram, at the same time 
noting that the range switch is in its “Standard broad- 
cast’’ position and the lever attached to the range- 
switch shaft placed in the position shown. 

To adjust the dial mechanism, set the range switch 
to its “Standard broadcast” position. Place a straight- 
edge across the center of the dial so that its edge is 
even with the lower (end) marking at both the low- 
frequency and high-frequency ends of the dial. 
Under such conditions the straightedge should be 
parallel with the top of the chassis base. If the 
straight-edge is not parallel with the top of the chassis 
base, loosen the nut on the rear of the roller link pivot 
stud and move the stud up or down until the link 
roller moves the dial to the desired position so that 
the end calibration marks obtain the position men- 
tioned above. Tighten the nut on the roller link 
pivot stud. 

Set the gang tuning condenser to its maximum ca- 
pacity position. Adjust the dial pointer to the low- 
frequency (end) mark on “Standard broadcast” scale. 
This is a friction adjustment. 
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Figure 12—Selector Dial Change Mechanism 


With the gang tuning condenser plates still in full 
mesh, loosen the two set screws on the vernier-dial 
hub. Rotate the vernier dial until the “0” marking is 
in a vertical plane above the center of the shaft. 
Tighten set screws. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


RECEIVER ASSEMBLIES 


Board—Phonograph terminal board ... 
Bracket—Mounting bracket for bias 
switch 


otal e\ 6b me, byl Oe CN LU a QOS 18) (6 hee ei SBS ke, 8m 


The prices quoted above are subje 
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Stock List Stock 
DESCRIPTION oe 


DESCRIPTION 


List 
Price 


$0.18 
1.25 
5 


Bracket—Volume control and L. F. tone 

control mounting bracket 
Cable—Tuning lamp cable and socket .. 
Cap—Grid contact cap—Package of 5 .. 


ct to change without notice. 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


Capacitor—56 Mmfd. (C59) 

Capacitor—120 Mmfd. (C56, C58) 

Capacitor—390 Mmfd. (C73) 

Capacitor—390 Mmfd. (C46, C47, C51, 
C52) 


Capacitor—1,500 Mmfd. (C78) 
Capacitor—1,800 Mmfd. (C89) 
Capacitor—.007 Mfd. (C82, C83) 
Capacitor—.025 Mfd. (C71) 
Capacitor—.01 Mfd. (C45, C48, C49, C50, 
C54, C55, C57, C60, C74) 
Capacitor—.01 Mfd. (C81) 
Capacitor—.05 Mfd. (C64, C77) 
Capacitor—0.1 Mfd. (C65) 
Capacitor—10 Mfd. (C85, C86) 
Capacitor—18 Mfd. (C87, C88) 
Capacitor—20 Mfd. (C79) 
Capacitor—Compensating pack compris- 
ing two .015 Mfd., one .007 Mfd. capac- 
itors and two 27,000-ohm, one 33,000- 
ohm, and one 68,000-ohm resistors 
(COl;. C62;; C63 R17, R18; R19) R20). 
Capacitor—Pack comprising two 10 Mfd. 
sections (C72, C75) 
Connector—4-contact female connector 
for speaker cable 
Core—Adjustable core and stud for Stk. 
Nos. 12981, 12990, 12982 
Cover—Fuse mounting cover 
Dial—Vernier dial scale 
Fuse—3 Amp.—Package of 5—(F1) ... 
Lamp—Dial lamp—6.3 volts—Package of 
5 
Link—Range switch and band indicator 
operating link complete with set screws 
Mounting—Fuse mounting, 100-120-volt 
models only 
Mounting—Fuse 
models only 
Resistor—110 ohms, wire wound—used in 
110-volt models only (R37) 
Resistor—140 ohms, wire wound—used in 
220-volt models only (R37) 
Resistor—1,000 ohms—Carbon 
1/10 watt—Package of 5 (R12) 
Resistor—1,000 ohms—Carbon type—™% 
watt—Package of 5 (R10, R15) 
Resistor—3,300 ohms—Carbon 
1/10 watt—Package of 5 (R29) 
Resistor—3,900 ohms—Carbon type—1 
watt—Package of 5 (R40) 
Resistor—15,000 ohms—Carbon type—1 
watt (R36) 
Resistor—56,000 ohms—Carbon type— 
1/10 watt—Package of 5 (R21) 
Resistor—82,000 ohms—Carbon type—% 
watt—Package of 5 (R14) 
Resistor—100,000 ohms—Carbon type— 
1/10 watt—Package of 5 (R11) 
Resistor—100,000 ohms — Insulated—% 
watt—Package of 5 (R30) 
Resistor—100,000 ohms—Carbon type—1 
watt—Package of 5 (R44) 
Resistor—150,000 ohms—Carbon type— 
1/10 watt—Package of 5 (R31) 
Resistor—220,000 ohms—Insulated —% 
watt—Package of 5 (R28) 
Resistor—220,000 ohms—Carbon type— 
1/10 watt—Package of 5 (R23) 


List Stock 


Resistor—1 meg—Carbon type—1/10 
watt—Package of 5 (R43) 

Resistor—2.2 meg—Insulated—%4 watt 
—Package of 5 (R22) 

Resistor—3.3_ meg—Carbon 
watt—Package of 5 (R45) 

Resistor—3.9 meg—Carbon 
watt—Package of 5 (R46) 

Resistor—Voltage divider comprisiug 
one 7,000-ohm and one 6,000-ohm sec- 
tions (R41, R42) 

Resistor—Voltage divider comprising 
one 240-ohm, one 20-ohm and one 25- 
ohm sections (R35, R38, R39) 

Screw—No. 8-32 x 5/32 set screw for link 
assembly—Stock No. 12868—Package 
of 10 

Shield—I. F. transformer shield for 
Stock Nos. 12981, 12990, 12982 

Shield—Transformer_ shield top 
first or second I. F. transformer 

Shield—Transformer shield top for third 
I. F. transformer 

Socket—5-contact 5Z4 Radiotron socket 

Socket—7-contact 6K7 or 6L6 Radiotron 
socket 

Socket—8-contact 6C5 or 6H6 Radiotron 
and Magic Brain power supply socket 

Socket—Tuning lamp socket and cover. 

Socket—Upper left or lower right hand 
dial lamp socket 

Socket—Upper right or lower left hand 
dial lamp socket 

Spring—Retaining spring for core, Stock 
No. 12006—Package of 10 

Stud—Stud, nut and washer for connect- 
ing link assembly, Stock No. 12868, to 
sector gear and link, Stock No. 12910 
—Package of 5 

Switch—Bias switch (S7) 

Tone control—Fidelity control (R34, $4, 
$6) 

Tone control—Music-speech and power 
switch (S5, S8) 

Transformer—First I. F. transformer 
complete (L24, L25, L26, C46, C47).. 

Transformer—Second I. F. transformer 
complete (L27, L28, C51, C52) 

Transformer—Third I. F. transformer 
complete (L29, L30, C56, C58, C59, 
RZ1R23)) 

Transformer—Driver transformer (T2). 

Transformer—Power transformer, 100- 
120 volts, 50-60 cycles (T1) 

Transformer—Power transformer, 

120 volts, 25-50 cycles (T1) 

Transformer—Power transformer, 

250 volts, 50-60 cycles (T1) 

Volume control—(R16) 


MAGIC BRAIN 


UNIT ASSEMBLIES 


Board—3-contact antenna and ground 
terminal board 

Bushing—Variable condenser mounting 
bushing assembly—Package of 3 .... 

Cable—Shielded power cable, approx. 
4 inches long, complete with 8-contact 
male plug 

Cap—Grid contact cap—Package of 5 .. 


The prices quoted above are subject to change without notice. 
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List 
Price 


Stock 
No. 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


Capacitor—Adjustable trimmer capacitor 
(C3, C4, C5, C6, C14, C16) : 
Capacitor—Adjustable trimmer capacitor 
(C13, C35, C36, C37) f 
Capacitor—Adjustable trimmer capacitor 

(C10, C18, C23, C38, C39) 
Capacitor—15 Mmfd. (C34) 
Capacitor—18 Mmfd. (C15) 
Capacitor—36 Mmfd. (C40) 
Capacitor—56 Mmfd. (C24) 
Capacitor—56 Mmfd. (C17) 
Capacitor—56 Mmfd. (C2, C44) 
Capacitor—62 Mmfd. (C11) 
Capacitor—120 Mmfd. (C25, C28, C29).. 
Capacitor—150 Mmfd. (C1) 
Capacitor—180 Mmfd. (C22) 
Capacitor—555 Mmfd. (C21) 
Capacitor—560 Mmfd. (C7, C26, C33, 

C42) 

Capacitor—1500 Mmfd. (C12) 
Capacitor—1550 Mmfd. (C20) 
Capacitor—4500 Mmfd. (C19) 
Capacitor—4700 Mmfd. (C43) 
Capacitor—.01 Mfd. (C8, C30, C31, C32) 
Coil—Antenna coil and shield XABC 
bands (L2, L3, L4, L5, L6) 
Coil—Antenna coil “D” band (L13, L14 
Coil—Detector coil and shield XABC 
bands (L15, L16, L17, L18, L19, L20) 
Coil—Oscillator coil and shield ABC 
bands (L7, L8, L9) 
Coil—Oscillator coil and shield X band 
only (L10) 
Coil—Oscillator coil “D” band (L11, L12, 

L23) 

Coil—R. F. Coil “D” band (L21, L22).. 

Condenser—3 gang variable tuning con- 
denser (C9, C27, C41) 

Connector—8 contact male connector and 

cover for power cable Stk. No. 12886 
Core—Adjustable core and stud for Stk. 

No. 12654 
Core—Adjustable core and stud for Stk. 

12709 
Core—Adjustable core and stud for Stk. 

No. 12881 
Resistor—560 ohms—Carbon 

watt (R2)—Package of 5 
Resistor—1,000 ohms—Carbon type—%4 

watt (R3)—Package of 5 
Resistor—5,600 ohms—Carbon type—1l 

watt (R6) 
Resistor—15,000 ohms—Carbon type—% 

watt (R5)—Package of 5 
Resistor—56,000 ohms—Carbon typne— 

1/10 watt (R4, R9)—Package of 5 .. 
Resistor—82,000 ohms—Carbon type—4 

watt (R8)—Package of 5 
Resistor—560,000 ohms—Carbon type— 

1/10 watt (R1, R7)—Package of 5... 
Shield—Coil shield for Stk. Nos. 12879 

and 12880 
Shield—Coil shield for Stk. No. 12709 .. 
Shield—Coil shield for Stk. No. 12881 .. 
Socket—7 contact 6K7 Radiotron socket 
Socket—7 contact 6L7 Radiotron socket 
Socket—8 contact 6J7 Radiotron socket. . 
Spring—Retaining spring for core Stk. 

ae 12664, 12800 and 12882—Package 

° 
Switch—Range switch and mounting nut 

(S1, $2, $3) 

Trap—Wave trap complete (L1) 


type—% 


List Stock 


Price 


No. 


DESCRIPTION 


DRIVE ASSEMBLIES 


Ball—5/32 in. diameter steel ball for 
planetary drive—Package of 20 

Ball—1/8 in. diameter steel ball for 
planetary drive bearing—Package of 20 

Bushing—Plate and bushing assembly 
for planetary drive mounting 

Coupling—Flexible coupling and shaft as 
sembly complete 

Dial—Band indicating dial and cam as- 
sembly 

Drive—Variable tuning. condenser drive 
complete including mounting bracket, 
drive, dial scale, and indicator less 
vernier dial Stk. No. 12870 and link Stk. 
No. 12868 

Gear—Anti-lash drive gear complete .... 

Gear—Sector gear and link assembly for 
band selector 

Indicator—Station 
pointer 

Link—Link and roller assembly complete 
with springs 

Screen—Dial 
diffuser 

Screw—Set screw for flexible coupling or 
gear stock Nos. 12905 and 12906—Pack- 
age of 10 

Shaft—Direct drive shaft and pinion gear 
for planetary drive 

Shaft—Vernier drive shaft for planetary 
drive 

Spring—Tension spring for planetary 
drive bearing—Package of 10 

Spring—Tension spring for gear stock 
No. 12906—Package of 10 

Spring—Tension spring for link stock 
No. 8051—Package of 5 


REPRODUCER ASSEMBLIES 


Board—Reproducer terminal board .... 

Bracket—Output transformer mounting 
bracket 

Cone—Reproducer cone and dust cap 
(L34) 

Coil—Field coil, magnet and cone sup- 
port (L36) 

Connector—4 contact male connector for 
reproducer leads 

Reproducer Complete 

Transformer—Output transformer (T3, 


selector indicator 


lamp screen and light 


MISCELLANEOUS ASSEMBLIES 


Bracket—Tuning tube mounting bracket 
and clamp 

Crystal—Station selector escutcheon and 
crystal 

Escutcheon—Tuning tube escutcheon . 

Knob—Large station selector knob— 
Package of 5 

Knob—Small (vernier) station selector 
knob—Package of 5 

Knob—Volume control, Fidelity con- 
trol, music-speech and power switch. 
and range selector knob—Package of 5 

Screw—Chassis mounting screw and 
washer assembly—Package of 4 

Shield—Magic brain shield 

Spring—Retaining spring for knob stock 
No. 12699—Package of 10 

Spring—Retaining spring for knob stock 
Nos. 11347, 12700—Package of 5 


The prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL 15K 


Fifteen-Tube, Five-Band, A-C, Superheterodyne Receiver 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES 


MSN AVE (N) ond <div e cttaaaewe $34 150-410 ke 
socandard Broadcast’ (A) .. 04.50%. 530-1,800 ke 
SMedium Wave” (B) ............ 1,800-6,400 ke 
momort Wave (C). 20. veieccunts 6,400-23,000 kc 


Ultra Short Wave” (D) ....... 23,000-60,000 kc 


Intermediate Frequency 


ALIGNMENT FREQUENCIES 
UES TOD FRE SRN RENE et Oat Sa Ae Rds 
175 ke (osc.), 350 ke (osc., det., ant.) 
peter Catt DYOAGCASEN MATS cde. cual wie chee. 
600 ke (osc.), 1,500 ke (osc., det., ant.) 
“Medium Wave” (B)... 6,000 ke (osc., det., ant.) 
“Short Wave” (C) .... 20,000 ke (osc., det., ant.) 
“Ultra Short Wave” (D) 57,000 ke (osc., det., ant.) 


NES ERG sok San teed ae et ee ee ee 460 ke 
RADIOTRON COMPLEMENT 
YE) So ae R-F Amplifier CPE RAGS is ees Audio Voltage Amplifier 
iz eA toate ee ee eee tees First Wea CLOeRCA GCs Audio Driver Amplifier 
Sa SUR AS ha te ete scillator 
Bee A cK; ee Feel beans) ane oe 4 ok a raters ta sae Sage 
MCT VOR he ccc 4 oe 5 Second I-F Amplifier (12) POL eee ass Pam nn ES oe 
(6) RCA-6H6 ..... Second Detector and A.V.C. RA Ose toma shies. he eho ade oes Rectifier 
Pe RCA-OK7] ...... Tuning Tube I-F Amplifier Rae REND PAU a etree wb k-a, 4 Roi dare os. nlons dia Rectifier 
Pe CA-GHO... 3.01... Tuning Tube Rectifier Ch eet aN isin yee i. bees Tuning Tube 
A i ter gM icc oo oy bs v4 da wh Dh Oe Mazda No. 46, 6.3 volts, 0.25 ampere 
Power Suppiy RATINGS 
(a soi ea Re as lind ell RRS Sn a 105-125 volts, 50-60 cycles, 165 watts 
ks Be gece yl, Mc pel Be eee I et Sa a 105-125 volts, 25-60 cycles, 165 watts 
Sn este Boy sag os ss ee se 100-130/140-160/195-250 volts, 40-60 cycles, 165 watts 
Power Output LouDSPEAKER 
Pemeorecam ehhh aw 20 watts VDC: Mic aera bw are ah Electrodynamic 
mm to ee ea Cor. Oe 30 watts impedance: (vicy) oo .%.+.% 11% ohms at 400 cycles 
Mechanical Specifications 
CABINET DIMENSIONS 
(SR ete Git nuk a ar a cr er a ee cn 4114 inches 
ME ai at ee VW ee. | |, ogee She co akbdn. SMe, ee 281% inches 
MY terecre <5) I CP Ee oes Sy loco Caos e lee, 163/g inches 
WEIGHTS 
Re ae re ee es i, cee aly Gate Lc bey Pies ee Sed ag «oth vas 115 pounds 
a a eA Oeigel me medte nla lg ated. 161 pounds 
Re Rr Om IMehcianacdawi wires oceie oes... EL 203, inches x 1014, inches x 3 inches 


© Sea) <6) en 'e ia) 16 (oe 6) 6 Oe onion’ (6 0 ee © 6 


Baas chen cae, On Sa eee nse as Meal ean eae 91/4, inches 


Operating Controls: (1) Music-speech—Power Switch, (2) Volume, (3) Tuning, (4) Range Selector, (5) Fidelity 


O14) (0) 6, (5) 0) 80. a) 01,0 fe) 14) Ss, 6) 0 ‘ele ere 6. e646) #0 6 « 


FEE phic U1 hia So a 20 to 1 and 100 to 1 


General Description 


This receiver represents the result of thorough de- 
velopment, design, and substantial manufacture. 
Noteworthy technical improvements have been ap- 
plied in achieving marked advantages of operation, 
and efficiency of performance. 

Model 15K is a fifteen-tube, console-type, “Magic 
Brain” superheterodyne receiver with a twelve-inch 
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electro-dynamic loudspeaker, and the newly de- 
veloped “Magic Voice.” Design features incorporated 
in this receiver include built-in doublet antenna 
coupler; “Magic Brain”; improved plunger-type air- 
dielectric adjustable trimming capacitors in the an- 
tenna, detector, and oscillator coil circuits; tuned r-f 
amplifier; high-efficiency first detector (converter) 


with separate oscillator; two-stage i-f amplifier; selec- 
tive “Magic Eye”; push-pull beam-type power am- 
plifier; magnetite core adjusted if transformers, low- 
frequency oscillator tracking, and wave-trap; range- 
selector sensitivity control; fidelity control; “Magic 
Voice’; three-point aural compensated volume con- 
trol; music-speech switch; automatic volume control; 
phonograph terminal board; new selector dial; and a 
dust-proof aluminum voice-coil, electrodynamic loud- 
speaker. 

Service convenience has been a controlling factor 


in the layout of the chassis parts and wiring. The 
assembly of these various elements is such that the 
number of conductors is minimized, with all impor- 
tant connections being readily accessible. Trimming 
adjustments are located at accessible points. A double 
tuning-knob arrangement permits the choice of 
either a twenty-to-one or a hundred-to-one dial drive 
ratio. The latter permits ease of tuning, especially 
in the “Medium wave”, “Short wave”, and “Ultra 
short wave” bands. 


Circuit Arrangement 


The conventional type of superheterodyne circuit 
is used. It consists of an r-f amplifier stage, first- 
detector (converter) stage, separate oscillator stage, 
two signal i-f amplifier stages, tuning tube i-f ampli- 
fier and rectifier stages, a diode-detector—automatic- 
volume-control stage, an audio voltage-amplifier stage, 
an audio driver-amplifier stage, a push-pull beam- 
type power-amplifier stage, a tuning indicator “Magic 
Eye”, and a full-wave rectifier. 


“Magic Brain” 


The new “Magic Brain” is constructed as a sepa- 
rate, self-contained, completely shielded, five-band, 
oscillator. detector- antenna-tuning unit which plugs 
into the main chassis. 

A single-wire antenna, or a doublet antenna, when 
connected to the proper input terminals of the re- 
ceiver, is coupled to the control grid of the RCA-6K7 


2ia> 6 POWER OUTPUT 


C® 


18-1. TRANSF. 


EIS OOC 
SEC. ADJ. 


L33 
460 K.C. 


SEC. ADJ. 
L25 
460 KC. 


SEC. ADJ. 
128 


460 KC. 


SEC. ADJ. TUNING TUBE 


130 LF. TRANSF. 
460 KC 


Figure 1—Radiotron and I-F Trimmer Locations 


r-f amplifier tube through the tuned rf transformer 
consisting of L6, L5, L4, L3, and L2 (except when 
range selector is in “Ultra short wave” position). 
The primary coil L13 of the “Ultra short wave” (D) 
band tuned r-f transformer remains in the antenna 
circuit at all times. A unique method of switching 
is used. In the “Long wave” (X) band, L6 becomes 
the primary with L5, L4, L3, and L2 as secondary. 
In the “Standard broadcast” (A) band, L5 becomes 
the primary with L4, L3, and L2 as secondary (L6 
shorted out). In the “Medium wave” (B) band, L4 
becomes the primary with L3 and L2 as secondary 
(L6 and L5 shorted out). In the “Short wave” (C) 
band, L3 becomes the primary with L2 as secondary 
(L6, L5, L4, and tap on L4 shorted out). The tap on 


L4 is provided to prevent interaction with L3 and 
L2 when operating receiver in “Short wave” band. 
In the “Ultra short wave” (D) band, L6, L5, L4, 
and L3 are shorted out and grounded, and secondary 
L14 is placed in shunt with L2. The latter con- 
nection prevents undesirable interaction of L2 with 
L14. This method of switching reduces the total 
number of coils and leads, and results in having a 
low-loss primary and secondary winding for each 
band with high efficiency of operation. 

The band switching of the detector circuits is 
similar to that of the antenna circuits. Coils L15, 
L21, and L20 are always connected in series with the 
plate circuit of the RCA-6K7 r-f amplifier tube. In 
the “Long wave” (X) band, L19, L18, L17, and L16 
are connected in series as the secondary circuit. The 
ground of the coil system is at the low end of L19. 
L20 acts as the primary which transfers energy to the 
secondary L19. Capacitor C33 resonates primary L20 
at the proper frequency. In the “Standard broad- 
cast” (A) band, L18, L17, and L16 are connected 
in series as the secondary circuit. The ground of 
the coil system is now between L18 and L19. L19 


* is used as the primary and is resonated at the proper 
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frequency by capacitors C34 and C35 which are in 
shunt with this coil. Capacitor C33 is connected to 
transfer energy to the primary coil L19. In the 
“Medium wave” (B) band, L17 and L16 are con- 
nected in series as the secondary. The ground of 
the coil system is now between L17 and L18. L118 is 
used as the primary and is resonated at the proper 
frequency by capacitor C34 which is in shunt with 
this coil. L19 is shorted by the range selector. Ca- 
pacitor C33 transfers the r-f energy from the plate 
circuit to the primary L18. In the “Short wave” 
(C) band, L16 is the secondary. The ground of the 
coil system is now between L16 and L17. LI17 is 
used as the primary and is resonated to the proper 
frequency by capacitor C34. In addition, L15 acts 
as a high-frequency primary which resonates above 
20 mc and improves the gain at the high-frequency 
end of the “Short wave” band. Coils L19 and L18 
are shorted by the range selector. L21 is effectively 
r-f bypassed in this position by capacitor C32. In 
the “Ultra short wave” (D) band, L22 is the sec- 
ondary, or grid coil, and consists of approximately 
a single turn of silver plated strap around a 7/g-inch 
coil form. The primary coils, L21 and L15 are in 
series on this band, with L21 acting as a low-fre- 
quency primary and L15 as a high-frequency primary. 
L16 is shunted by L22 instead of being shorted di- 


rectly by the range selector. Any inductive effect of 
L16 is thus eliminated. L19, L18, and L17 are 
shorted directly by the range selector. 

Separate windings, with the exception of L23, are 
employed in the oscillator stage for each position of 
the range selector. L23 (inductively coupled to L11 
and L12) is placed in the oscillator plate circuit to 
provide additional feed-back when operating receiver 
on the “Ultra short wave” (D) band. This coil is 
effectively r-f bypassed by capacitor C12, when 
range selector is in the “Short wave” (C) position, 
to prevent undesirable reactions. Its effect on the 
remaining bands is negligible. The inherent stability 
of the oscillator circuit provides minimum frequency 
drift which is especially advantageous for high- 
frequency reception. The locally generated signal is 
capacitance coupled to grid No. 3 of the RCA-6L7 
first detector. 

The output of the “Magic Brain” is fed to the i-f 
amplifier through a plug-in cable. This cable also 
supplies all power required by the “Magic Brain” 
unit, 


I-F Amplifier (Signal) 


The intermediate-frequency amplifier consists of 
two RCA-6K7 tubes in a two-stage, transformer- 
coupled circuit. The windings of all three i-f trans- 
formers are resonated by fixed capacitors, and are 
adjusted by molded magnetite cores (both primary 
and secondary) to tune to 460 ke. A third winding 
L26, in the first i-f transformer, is placed in series 
with the main secondary L25 when the fidelity con- 
trol switch S4 is thrown to “broad” position (see 
figure 2), thereby increasing the coupling between 
the primary and secondary circuits with consequent 
broadening of the band width of the if amplifier. 
The increased band width of the i-f amplifier there- 
fore causes less attenuation of the higher audio modu- 
lation side-band frequencies, permitting higher 
fidelity reception. A third winding L31 in the third 
if transformer supplies signal input to the tuning 
tube i-f amplifier. 


Tuning Tube I-F Amplifier 

The if signal voltage developed in L31 (third i-f 
transformer) is applied to the control grid of the 
RCA-6K7 tuning tube if amplifier. The output of 
this tube is coupled through a sharply tuned trans- 
former to the RCA-6H6 tuning tube rectifier. All 
or a portion of the voltage which develops across 
resistor R27 (adjustable from back of chassis, see 
figure 1) is transferred from the movable arm to the 
grid of the RCA-6E5 cathode-ray tuning tube 
through a suitable resistance-capacitance filter. The 
sharpness of this amplifier permits the receiver to 
be accurately tuned to the incoming carrier with the 
tuning tube “Magic Eye” while operating receiver 
with the fidelity control in extreme clockwise (broad) 
position. 


Detector and A.V.C. 

The modulated signal, as obtained from the output 
of the last if stage, is detected by an RCA-6H6 twin- 
diode tube (No. 2 diode). The audio frequency 
secured by this process is transferred to the af sys- 
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tem for amplification and final reproduction. The 
d-c voltage which results from detection of the signal 
is used for automatic volume control. This voltage, 
which develops across resistors R21 and R23, is ap- 
plied, as automatic control-grid bias to the r-f, first- 
detector, and if tubes. The No. 1 diode of the 
RCA-6H6 is used to supply residual bias to the con- 
trolled tubes under conditions of little or no signal. 
This diode, under such conditions, draws current 
which flows through resistors R22, R21, and R23, 
thereby maintaining the desired operating bias on 
such tubes. On application of signal energy above 
a certain level, however, the auxiliary bias diode 
ceases to draw current and the a.v.c. diode takes over 
the biasing function. The sensitivity of the receiver 
is increased in the “Ultra short wave” (D), “Short 
wave” (C), and “Medium wave” (B) bands by re- 
ducing the residual bias on the above mentioned con- 
trolled tubes with switch $7 which is operated by the 
range selector control. 


Audio System 

The manual volume control consists of an acoustic- 
ally tapered potentiometer in the audio circuit be- 
tween the output of the detector-diode and the in- 
put grid of the RCA-6C5 audio voltage-amplifier 
tube. This control has a three-point tone-compensat- 
ing filter connected to it so that the correct aural 
balance will be obtained at different volume settings. 
Phonograph terminals are provided to feed the out- 
put of an external phonograph pickup to the control 
grid of the audio amplifier through this aurally com- 
pensated volume control. 

The output of the voltage amplifier is resistance- 
capacitance coupled to the control grid of the RCA- 
6C5 driver tube. The output of this stage is trans- 
former coupled to the control grids of the RCA-6L6 
push-pull power output tubes. The output of this 
stage is transformer coupled to the voice coil of the 
electro-dynamic speaker. 

The “Music-speech” control consists of a switch 
S5 which is connected to two of the tone com- 
pensating filters. When this control is turned to its 
No. 1 (Music) position, maximum low audio-fre- 
quency response is obtained. When the control is 
turned to its No. 2 position, resistor R20 is placed 
in shunt with capacitor C63, giving greater attenua- 
tion of the lower frequencies. This position is a 
compromise between the “Music” and the “Speech” 
positions. In the No. 3 (Speech) position, operation 
is the same as No. 2 position except that capacitor 
C61 is shorted, giving additional low-frequency at- 
tenuation (minimum lows). 


Fidelity Control 

The fidelity control consists essentially of the com- 
bination of a conventional high audio-frequency tone 
control, including the combinations of capacitor C77 
and a variable resistor R34, capacitor C78 and switch 
S6 in shunt with the secondary winding of trans- 
former T2, and means for changing the band width 
of the if amplifier. It performs in the following 
manner: 

When the fidelity control is in its extreme counter- 
clockwise (sharp) position, the resistance of R34 is 
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minimum, capacitor C78 shunts the secondary of T2, 
and winding L26 is disconnected from the i-f circuit 
(S6 and S4 in sharp position, see figure 2). Ca- 
pacitor C77 is most effective at this point causing 
maximum attenuation of the higher audio fre- 
quencies. As this control is turned clockwise, plac- 
ing more resistance in series with capacitor C77, the 
capacitor becomes less and less effective, and the 
upper frequency range of the audio amplifier is ex- 
tended. When the fidelity control nears its extreme 
clockwise position, resistor R34 is disconnected and 
switches S6 and S4 (operated by fidelity control 
shaft) respectively disconnect capacitor C78 from the 
audio circuit and place winding L26 (first i-f trans- 
former) in series with L25 (S6 and S4 in broad posi- 
tion) thereby increasing the higher audio-frequency 
range of the audio amplifier and broadening the if 
amplifier simultaneously. 


Selective “Magic Eye” 

An RCA-6E5 cathode-ray tuning tube is used as 
a means of visually indicating when the receiver is 
accurately tuned to the incoming signal. This tube 


consists of an amplifier section and a cathode-ray sec- 
tion built in the same glass envelope. The adjustable 
arm of R27 selects the voltage used to actuate the 
grid of the amplifier section. Maximum voltage is 
applied to this grid when the receiver is tuned to 
resonance with an incoming carrier. This condition 
is evidenced by minimum width of the dark sector 
on the fluorescent screen. 


"Magic Voice" 


This receiver is designed with a cabinet incorporat- 
ing the “Magic Voice.” This is accomplished by hav- 
ing the rear of the speaker compartment completely 
enclosed by a tight-fitting back. 

Five metal open-end pipes of equal diameter but 
of three different lengths are inserted in holes in the 
cabinet base and extend upward in the speaker com- 
partment. The effect is to cause the lower-frequency 
waves, reaching the front of the cabinet through the 
pipes, to arrive approximately in-phase with the 
sound waves emitted from the front of the speaker 
giving extended low-frequency response without 
boominess, or cabinet resonance. 


SERVICE DATA 


The various diagrams in this booklet contain such 
information as will be needed to locate causes for de- 
fective operation if such develops. The values of the 
various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagram. Identification titles, such as Cl, L2, Rl, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, 
reactors, and transformer windings are rated in terms 
of their d-c resistance only. Resistance values of less 
than one ohm are generally omitted. 


Alignment Procedure 


There are seventeen adjustments required for the 
alignment of the oscillator, first-detector, and an- 
tenna-tuned circuits; one adjustment for the wave- 
trap; and eight adjustments for the i-f system. Fifteen 
of these adjustments are made with plunger-type air 
trimming capacitors and require the use of an RCA 
Stock No. 12636 Adjusting Tool. Each of these 
capacitors has a lock nut for securing the plunger 
in place after adjustment. The remaining eleven ad- 
justments are made by means of screws attached to 
molded magnetite cores. These cores change the in- 
ductance of the particular coils in which they are in- 
serted to provide exact alignment. All of these ad- 
justments are accurately made during manufacture 
and should remain in proper alignment unless affected 
by abnormal conditions of climate or purported altera- 
tions for servicing, or unless altered by other means. 
Loss of sensitivity, improper tone quality, and 
poor selectivity are the usual indications of improper 
alignment. Such conditions will usually exist simul- 
taneously. Correct performance of this receiver can 
only be obtained when these adjustments have been 
made by a skilled service engineer with the use of 
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adequate and reliable test equipment. The manu- 
facturer of this receiver has such test equipment 
available for sale through its distributors and dealers. 

The extensive frequency range of this receiver 
necessitates a more or less involved method of align- 
ment. However, if the following directions are care- 
fully applied in the sequence given, normal perform- 
ance of the instrument will be obtained. 

The plunger-type air trimming capacitors have 
their approximate plunger settings tabulated on figure 
7. If the plungers have been disturbed from their 
original adjustments, they may be roughly set to the 
specified dimensions prior to alignment. 

In performing services on the “Magic Brain”, the 
leads should be restored to their original positions, 
since the lead-dress is important for proper operation 
and dial calibration. 


Precautionary Dressing of Leads for ‘Magic Brain’’ 
Alignment 
(Refer to Figure 4) 
Band ''X"’ 


1. Keep blue lead A of S1 to antenna coil L4-5 dressed 
away from chassis, and from yellow lead X of Sl 
to antenna coil L5-6. 

2. Bus lead from C10 to Sl should be as short as 
possible. 

3. Keep blue lead A of S2 to detector coil L18-19 clear 
of chassis, coil shield, coil, and other leads. 

4. Keep spaghetti lead C6 to X of Sl apart from 
spaghetti lead of C5 to A of Sl, and from chassis. 


Band AS 

1. Keep green lead terminal S1 to antenna coil tap L4 
away from chassis, coil shield, and coil. 

2. Keep spaghetti lead C5 to A of Sl apart from 
spaghetti lead C6 to X of Sl and from chassis. 


Band “C" 


Lead from C19 to oscillator coil L7 should be main- 
tained as short and straight as possible. 
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For alignment, the test-oscillator frequency should 
be quite accurate. A convenient and reliable means 
of accurately checking the frequency of test oscil- 
lators, receivers, etc., is the RCA Stock No. 9572 
Crystal Calibrator. 

If the test-oscillator signal cannot be heard as the 
receiver (heterodyne) oscillator air-trimmer plunger 
is changed from its minimum-capacity to maximum- 
capacity position (receiver dial and test oscillator set 
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Figure 5—Alignment Apparatus Connections 


to the specified frequencies, and the correct oscillator 
air-trimmer used) it may be an indication that the 
test-oscillator frequency is outside the range covered 
by the air-trimmer. Under such conditions, when a 
more accurate setting of the test oscillator cannot be 
determined, set the oscillator air-trimmer plungers to 
the approximate settings given on figure 7. Tune the 
test oscillator until the signal is heard in the speaker. 
Each of two test-oscillator settings (the fundamentals 
or the harmonics of which are 920 ke apart) produce 
a signal. The lower-frequency test-oscillator setting 
should be used as this. places the test-oscillator (sig- 
nal) frequency 460 ke below the frequency of the 
receiver heterodyne oscillator, 

Holes are provided in the top of the r-f and an- 
tenna coil cans on some models to enable a tuning 
check with the RCA Stock No. 6679 Tuning Wand. 
The hole in the top of the detector coil can has a 
cinch button which must be removed before insertion 
of the tuning wand. When the brass end of the 
wand is inserted in the coil, the inductance of the coil 
is decreased. If this results in an increase of output, 
the respective air-trimmer capacitance should be de- 
creased (plunger pulled out). If inserting the iron 
end of the tuning wand causes an increase in output, 
resulting from an increase of inductance of the coil, 
the respective air-trimmer capacitance should be in- 
creased (plunger pushed in). If the range of the air 
trimmer is not sufficient to give the desired results, 
the lead-dress may be changed in the particular cir- 
cuit being aligned, so as to cause the circuit to reso- 
nate within the range of the trimmer. An increase 
in the capacity-to-ground of the circuit will be re- 
quired if the iron end of the tuning wand causes an 
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increase of signal output when the air-trimmer 
plunger is full-in, while a decrease in the capacity- 
to-ground will be required if the brass end of the 
tuning wand causes an increase in signal output when 
the air-trimmer plunger is full-out. 

Two methods of alignment are applicable—one 
requires use of the cathode-ray oscillograph, and 
the other requires a voltmeter or glow-type indi- 
cator. The cathode-ray alignment method is ad- 
vantageous in that the indication provided is in the 
form of a wave-image which represents the reso- 
nance characteristics of the circuit being tuned. This 
method is preferred because of the i-f characteristics 
of this receiver. This type of alignment is possible 
through use of apparatus such as the RCA Stock 
No. 9558 Frequency Modulator and the RCA Stock 
No. 9545 Cathode-Ray Oscillograph. If this equip- 
ment is not available, an approximate alignment 
may be performed by the output-indicator method 
with an instrument such as the RCA Stock No. 
4317 Neon Glow Indicator attached across the loud- 
speaker voice coil. Alignment by this method is 
similar to the cathode-ray method outlined below 
except that the receiver volume control should be at 
maximum, the trimmers adjusted to peak response 
(with the exception of the wave-trap) and the test- 
oscillator sweeping operations omitted. Either of 
these methods require the use of a reliable test os- 
cillator such as the RCA Stock No. 9595. 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 5. Remove the plug of the frequency-modu- 
lator cable from the test-oscillator jack. Connect 
the receiver chassis to a good external ground. 
Connect oscillograph “Vertical” input terminals as 
indicated on figure 3. Set oscillograph power 
switch to “On” and adjust “Intensity” and “Focus” 
controls to give a clearly defined spot, or line, on 
the screen. Set oscillograph “Ampl. A” switch to 
“On,” “Vertical gain” control  full-clockwise, 
“Ampl. B” switch to “Timing,” “Range” switch to 
No. 2 position, and “Timing” switch to “Int.” 
Place the “Sync.” control, “Freq.” control, and 
“Horizontal gain” control to about their mid-posi- 
tions. For each of the following adjustments, the 
test-oscillator output must be regulated so that the 
image obtained on the oscillograph screen will be of 
the minimum size for accurate observation. The 
receiver volume-control setting is optional. 


I-F Adjustments 


(a) Turn range selector to its “Standard broadcast” 
(A) position and tune receiver to a position 
of no extraneous signals near 600 ke. Set 
fidelity control to counter-clockwise position. 
Connect the “Ant.” output of the test oscillator 
to the grid cap of RCA-6K7 second if tube 
(with grid lead in place) through a .001-mfd. 
capacitor, with “Gnd.” to receiver chassis. 
Tune the test oscillator to 460 ke and place its 
modulation switch to “On” and its output 
switch to “Hi.” 

Turn on the receiver and test oscillator. In- 
crease the output of the test oscillator until a 


(b) 


C—Correct 


deflection is noticeable on the oscillograph 
screen. The figures obtained represent several 
waves of the detected signal, the amplitude of 
which may be observed as an indication of 
output. Cause the wave-image formed (400- 
cycle waves) to be spread completely across the 
screen by adjusting the “Horizontal gain” con- 
trol. The image should be synchronized and 
made to remain motionless by adjusting the 
“Sync.” and “Freq.” controls. 


(c) Adjust the two magnetite core screws L30 and 


L29 (see figures 1 and 10) of the third i-f trans- 
former (one on top and one on bottom) to 
produce maximum vertical deflection of the 
oscillographic image. This adjustment places 
the transformer in exact resonance with the 
460 ke signal. 


(d) Turn tuning tube adjustment screw R27 (see 


figure 1) to extreme clockwise position. Adjust 
output of test oscillator until the width of the 
dark sector on the fluorescent screen in the 
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Figure 6—I-F Alignment Oscillograph Curves 


A—Correct curve showing proper i-f alignment 


as obtained with fidelity control counter-clock- 
wise. 


B--Incorrect curve similar to A showing im- 


proper alignment of i-f system caused by one 
or more circuits being slightly detuned. 


showing broadening of curve A 
obtained when fidelity control is rotated fully 
clockwise. 


D—Incorrect curve showing broadening of curve 


B obtained when fidelity control is rotated 
fully clockwise. 


RCA-6E5 tuning tube is very narrow (“Magic 
Eye” almost closed). Adjust the two mag- 
netite core screws L33 and L32 (one on top 
and one on bottom, see figures 1 and 10) of 
the tuning tube if transformer until minimum 
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(e) 


(f) 


(g) 


(h) 


(i) 


(3) 


(k) 


(1) 


width of the dark sector on the fluorescent screen 
is observed. A decrease of the test-oscillator 
output may be necessary before the point of 
minimum width of the dark sector becomes 
apparent. 

The sweeping operation should follow using the 
frequency modulator. Shift the oscillograph 
“Timing” switch to “Ext.” Insert plug of fre- 
quency-modulator cable in test-oscillator jack. 
Turn the test-oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 

Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 
“Freq.” control on the oscillograph to obtain 
two waves. These waves will be identical in 
shape, totally disconnected, and appear in re- 
versed positions. They will have a common 
base line which is discontinuous. Adjust the 
“Freq.” and “Sync.” controls of the oscillograph 
to make them remain motionless on the screen. 
Continue increasing the test-oscillator frequency 
until these forward and reverse curves move to- 
gether and overlap, with their highest points ex- 
actly coincident. This condition will be obtained 
at a test-oscillator setting of approximately 
575 ke. 

With the images established as in (f), re-adjust 
the two magnetite core screws L30 and L29 on 
the third i-f transformer so that they cause the 
curves on the oscillograph screen to become 
exactly coincident throughout their lengths and 
have maximum amplitude. 

Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the grid cap of the RCA-6K7 first i-f tube 
(with grid lead in place), through a .001-mfd. 
capacitor, Regulate the test-oscillator output so 
that the amplitude of the oscillographic image is 
approximately the same as used for adjustment 
(g) above. 

The two second i-f transformer magnetite core 
screws L28 and L27 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse curves to become 
coincident throughout their lengths and have 
maximum amplitude. 

Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the input of the if system, i., to the grid 
cap of the RCA-6L7 first-detector, (with grid 
lead in place) through a .001-mfd. capacitor. 
Regulate the test-oscillator output so the ampli- 
tude of the oscillographic image is approximately 
the same as used for adjustment (i) above. 
The two first i-f transformer magnetite core 
screws L25 and L24 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse waves to become 
coincident throughout their lengths and have 
maximum amplitude. 

Note width of oscillographic image at a point 
which is 50% of maximum amplitude. Turn re- 


ceiver fidelity control to extreme clockwise posi- 
tion. Note width of oscillographic image at a 
point which is 50% of maximum amplitude. 
Under normal conditions the latter measurement 
should be approximately 60% greater in width 
than the former measurement. The image should 
also appear slightly double humped. These con- 
ditions indicate proper broadening of the band 
width of the i-f amplifier. Turn range selector to 
“Medium wave” (B) band and note increase of 
amplitude. The amplitude should increase sev- 
eral times. It may be necessary to decrease out- 
put of test oscillator to keep image on screen. 
Turn receiver fidelity control to extreme counter- 
clockwise position and proceed to “R-F Adjust- 
ments.” 


R-F Adjustments 


obtained by correct adjustment of wave-trap 
screw, becomes apparent on oscillograph screen. 


Ultra Short Wave"’ Band 
(b) Connect the “Ant.” output of the test cecilia eee 


to the antenna terminal “Al” of the receiver 
through a 300-ohm resistor. Set the receiver 
range selector to its “Ultra short wave” position 
and its dial pointer to 57,000 ke. Adjust the test 
oscillator to 19,000 kc. The third harmonic of 
19,000 ke is used for this adjustment. 


Adjust oscillator air-trimmer C23 for maxi- 
mum (peak) output. Two positions, each pro- 
ducing maximum output, may be found. The 
position of minimum capacitance (plunger near 
out) should be used. This places the receiver 
heterodyne oscillator 460 ke higher in frequency 
than the incoming signal. Tighten lock nut. Ad- 


Make receiver dial adjustments as outlined by 
“Selector dial,” figure 12. Alignment must be made 
in sequence of “Wave-trap,” “Ultra short wave” 
band, “Short wave’ band, “Medium wave” band, 
“Standard broadcast” band, and “Long wave” band. 


just the detector air-trimmer C39, while slightly 
rocking the gang tuning condenser back and 
forth through the signal, for maximum (peak) 
output. Two peaks may be found on this trim- 
mer. 


““Wave-Trap’’ Adjustment 
(a) Connect the “Ant.” 


output of the test oscillator 
to the antenna terminal “Al” through a 200- 
mmfd. (important) capacitor. Remove the plug 
of the frequency-modulator cable from the test- 
oscillator jack. Turn test-oscillator modulation 
switch to “On.” Shift the oscillograph “Timing” 
switch to “Int.” Place receiver range selector in 
“Standard broadcast” position. Set the receiver 
dial to a position of no extraneous signals near 
600 kc. Tune the test oscillator to 460 ke. Ad- 
just the wave-trap magnetite core screw L1 to 
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(c) 


The peak of maximum capacitance (plun- 
ger near in) should be used. Tighten lock nut. 
Adjust the antenna air-trimmer C10 for maxi- 
mum (peak) output while slightly rocking the 
gang tuning condenser back and forth through 
the signal. Two peaks may be found on this 
trimmer which produce maximum output. The 
peak with maximum capacitance (plunger near 
in) should be used. Tighten lock nut. Check 
the image frequency by changing the receiver 
dial setting to 56,080 kc. If the image signal is 
received at this position, the adjustment of the 
oscillator air-trimmer C23 has been correctly 
made. No adjustments should be made while 
checking for the image signal. 


Re-tune receiver for maximum response to the 
57,000 kc input signal (not image response) 
without disturbing test-oscillator adjustments. 
Change test oscillator to 6,800—14,000 ke range. 
Tune test oscillator until signal is heard in 
speaker (should occur at approximately 14,250 
kc, fourth harmonic of test oscillator used). Two 
test-oscillator settings (230 ke apart) will pro- 
duce a signal at this point. The lower frequency 
test-oscillator setting should be used as this 


e st places the test-oscillator harmonic 460 ke below 

Kis the frequency of the receiver heterodyne oscil- 

osc. ! "KOsc. lator. Tune receiver for maximum response at 
ana a dial setting of approximately 28,500 kc (image 

a epaeie s7p00KC 20000KE cb00K I0OKE Sooke should tune in at a dial setting approximately 
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Figure /—“Magic Brain” Trimmer Locations 

the point which causes minimum amplitude of 
output (maximum suppression of signal) as 
shown by the waves on the oscillograph. An in- 
crease of the test-oscillator output may be neces- 


sary before this point of minimum amplitude, 
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27,580 kc) without altering test-oscillator adjust- 
ment. Test oscillator second harmonic of 14,- 
250 ke is used for the following check. Check 
calibration of receiver dial. A receiver-dial read- 
ing of less than 28,500 ke indicates that the in- 
ductance of the oscillator secondary coil L11 is 
too low and should be increased. If the receiver 
dial reading is greater than 28,500 kc, the in- 
ductance of L11 is too high and should be de- 
creased. If it is necessary to change the in- 
ductance of L11, first remove bottom cover of 
“Magic Brain” and then set receiver dial pointer 
to 28,500 ke. To decrease inductance, move the 


grounded ends (straps) of L11 and L12 (see 
figure 4) nearer chassis. Do not allow straps 
to touch chassis except where connected. To 
increase inductance, move the straps farther 
away from chassis. Adjust position of straps 
until maximum (peak) output results. The 
alignment of the detector tuned circuit should 
next be checked at 28,500 kc without changing 
either the receiver or test-oscillator adjustments. 
An increase of output when the brass end of a 
tuning wand is brought near L22 indicates that 
L22 is too high in inductance, while an increase 
when the iron end is brought near the coil in- 
dicates that the inductance is too low. The in- 
ductance of L22 may be varied by changing the 
spacing between the grounded end (strap) of 
L22 and the strap connected from C41 to con- 
tact on S2 (figure 4). An increase of spacing 
will increase the inductance, while a decrease 
of spacing will decrease the inductance. Ad- 
just the spacing until maximum (peak) output 
results. Replace “Magic Brain” bottom cover 
and repeat adjustments in (b) prior to those of 
“Short wave’ band. 


“Short Wave” Band 


(d) Set the receiver range selector to its “Short 
wave” position and its dial pointer to 20,000 kc. 
Adjust the test oscillator to 20,000 kc. Adjust 
oscillator air-trimmer C13 until maximum (peak) 
output is reached. Two peaks may be found 
with this circuit. The peak with minimum 
capacitance (plunger near out) should be used. 
Tighten lock nut. Adjust detector air-trimmer 
C35 until maximum (peak) output is reached, 
while slightly rocking the gang tuning condenser 
back and forth through the signal. Two peaks 
may be found with this circuit. The peak with 
maximum capacitance (plunger near in) should 
be used. Tighten lock nut. Adjust antenna 
air-trimmer C3 until maximum (peak) output is 
reached while slightly rocking the gang tuning 
condenser back and forth through the signal. 
Two peaks may be found with this circuit. The 
peak with maximum capacitance (plunger near 
in) should be used. Tighten lock nut. Check 
the image frequency by changing the receiver 
dial setting to 19,080 kc. The image signal 
should be received at this position indicating that 
the adjustment of C13 has been correctly made. 
No adjustments should be made while checking 
for the image signal. 


"Medium Wave Band” 


(e) Place receiver range selector to its “Medium 
wave” position with its dial pointer set to 6,000 
ke. Tune the test oscillator to 6,000 ke. Adjust 
oscillator air-trimmer C14 to produce maximum 
(peak) output as shown by the waves on the 
oscillograph. Two peaks may be found with this 
circuit. The peak with minimum capacitance 
(plunger near out) should be used. Tighten 
lock nut. Adjust the detector air-trimmer C36 
for maximum (peak) output while slightly rock- 
ing the gang tuning condenser back and forth 


through the signal. Two peaks may be found 
with this circuit. The peak with maximum 
capacitance (plunger near in) should be used. 
Tighten lock nut. Adjust antenna air-trimmer 
C4 to produce maximum (peak) output. Tighten 
lock nut. 


"Standard Broadcast" Band 
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(f) Remove the 300-ohm resistor from between the 


test-oscillator “Ant.” post and receiver antenna 
terminal “Al” and insert a 200-mmfd. capacitor 
in its place. Place receiver range selector to 
“Standard broadcast” position with receiver dial 
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Figure 8—Universal Transformer 


pointer set to 600 kc. Tune the test oscillator to 
600 kc. Adjust oscillator magnetite core screw 
L9 (top of large oscillator coil can) for maximum 
(peak) output as shown by the waves on the 
oscillograph screen. 

Set receiver dial pointer to 1,500 kc. Tune test 
oscillator to 1,500 ke (1,500—3,100-ke range) and 
increase its output to produce a registration on 
the oscillograph screen. Carefully adjust the 
oscillator, detector, and antenna air-trimmers 
C16, C37, and C5, respectively, to produce maxi- 
mum (peak) output as shown by the waves on 
the oscillograph screen. Shift the oscillograph 
“Timing” switch to “Ext.” Place the frequency 
modulator sweep-range switch to its “Lo” posi- 
tion and insert plug of the frequency-modulator 
cable in test-oscillator jack. Turn test-oscillator 
modulation switch to “Off.” Re-tune the test 
oscillator (increase frequency) until the forward 
and reverse waves show on the oscillograph 
screen and become coincident at their highest 
points. This will occur at a test-oscillator setting 
of approximately 1,680 kc. Adjust air-trimmers 
C16, C37, and C5 again, setting each to the point 
which produces the best coincidence and maxi- 
mum amplitude of the images. 


(g) 


(h) Remove the plug of the- frequency-modulator 
cable from the test-oscillator jack. Turn test- 
oscillator modulation switch to “On.” Set oscil- 
lograph “Timing” switch to “Int.” Tune test 


oscillator to 200 ke (200-400-kc range). Tune 
receiver for maximum response to this signal at 
a dial reading of approximately 600 ke. The 
third harmonic of the 200-kc signal is used for 
this adjustment. Shift oscillograph “Timing” 
switch to “Ext.” Insert the plug of the frequency 


modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (increase frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen. This will occur at a test-oscillator 
setting of approximately 230 kc. Disregarding 
the fact that the two images may or may not 
come together, adjust the oscillator magnetite 
core screw L9 (top of large oscillator coil can) to 
produce maximum (peak) amplitude of the im- 
ages. Shift the oscillograph “Timing” switch to 
“Int.” Remove the plug of the frequéncy-modu- 
lator cable from the test-oscillator jack. Turn 
the test-oscillator modulation switch to “On.” 
Repeat adjustments in (g) above to compensate 
for any changes caused by the adjustment of L9 
core, tightening lock nuts on C16, C37, and C5, 
respectively, after each is adjusted. 


‘Long Wave"’ Band 


(i) Shift the oscillograph “Timing” switch to “Int.” 
Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Place re- 
ceiver range selector to its “Long wave” position. 
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Set the receiver dial pointer to 175 ke. Tune the 
test oscillator to 175 ke and increase its output 
until a deflection is noticeable on the oscillograph 
screen. Adjust oscillator magnetite core screw 
L10 (located on top of small oscillator coil can) 
so that maximum (peak) amplitude of output is 
shown on the oscillograph screen. 

(j) Set receiver dial pointer to 350 ke. Tune test 
oscillator to 350 ke. Adjust the oscillator, de- 
tector, and antenna air-trimmers C18, C38, and 
C6 to produce maximum (peak) output as shown 
by the waves on the oscillograph screen. With- 
out disturbing the connections, shift the oscillo- 
graph “Timing” switch to “Ext.” Place the 
frequency-modulator sweep-range switch to its 
“Hi” position and insert plug of frequency- 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (decrease frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen and become coincident at their 
highest points. This will occur at a test-oscillator 
setting of approximately 198 kc. This setting 
places the test-oscillator frequency to 175 ke. 
The second harmonic is now used for the 350 ke 
adjustment. Adjust air-trimmers C18, C38, and 
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Figure 9—Resistance Diagram 
Power supply disconnected—Radiotrons in sockets—Tuning condenser in full-mesh—Range selector in 
“Standard broadcast” position—Volume control maximum—Fidelity control optional— 
Music-speech Control Clockwise 


Resistance Measurements 


The resistance values shown between Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground or other pertinent point 
on figure 9, permit a rapid continuity check of the 
circuits. The use of this diagram in conjunction 
with thé Schematic Circuit Diagram, figure 2, and 
Wiring Diagrams, figures 3 and 4, will permit the 
location of certain troubles which might otherwise 
be difficult to ascertain. Each value as _ specified 
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should hold within + 20%. Variations in excess of 
this limit will usually be indicative of trouble in cir- 
cuit under test. When measuring the resistance be- 
tween points of the circuit and ground, it will be 
necessary to connect the negative terminal of the 
resistance meter to chassis-ground. If the polarity 
of the resistance meter is not known, it may be 
readily ascertained by connecting a d-c voltmeter of 
indicated polarity across the terminals of the device. 


C6, again, to produce maximum amplitude of the 
images where they best coincide throughout their 
lengths. 

(k) Re-tune the receiver to approximately 175 ke so 
that the forward and reverse waves appear on 
the oscillograph screen. Adjust the oscillator 
magnetite core screw L10 to produce maximum 
(peak) amplitude of the waves, disregarding the 
fact that the two images may or may not come 
together. 

(1) Shift the receiver dial setting to 350 kc without 
altering any other adjustments (frequency modu- 
lator still in operation). Adjust air-trimmers 
C18, C38, and C6, respectively, to produce maxi- 
mum amplitude and best coincidence of the 
waves. These adjustments compensate for any 
changes caused by the adjustment of the mag- 
netite core screw L10. Tighten lock nuts on 
C18, C38, and C6, respectively, after each is 
adjusted. 


Tuning Tube Adjustment 


An adjustment, R27, is provided on the rear apron 
of chassis (see figure 1) for regulating the sensitivity 
of the tuning tube (“Magic Eye”). Adjustment may 


be performed by first tuning in the strongest local 
station and then turning adjusting screw until the 
width of the dark sector on the fluorescent screen in 


Radiotron Cathode Current Readings 


Measured with Milliammeter Connected at Tube 
Socket Cathode Terminals under Conditions 
Similar to Those of Voltage Measurements 


RCA-6K7—R-F Amp. .............. 6.2 ma. 
RCA-6L7—1st Det. 
RCA-6J7—Osc. 
RCA-6K7—I1st I-F Amp. 
RCA-6K7—2nd I-F Amp. 
RCA-6H6—2nd Det.—A.V.C. 
RCA-6K7—Tuning Tube I-F Amp... 
RCA-6H6—Tuning Tube Rect. .... 
RCA-6C5—Audio Voltage Amp. .... 1.25 ma. 
RCA-6C5—Audio Driver Amp. 
RCA-6L6—Power Output 
RCA-6L6—Power Output 
RCA-5Z4—Rectifier 
RCA-5Z4—Rectifier 
RCA-6E5—Tuning Tube 

(*Cannot be measured at socket) 


the RCA-6E5 tuning tube is very narrow (“Magic 


Eye” almost closed). 
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_ Figure 10—Radiotron Socket Voltages, Coil, and I-F Trimmer Locations 


Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received— 
Volume control minimum —Fidelity control optional 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- 
ings. The value shown in parentheses with asterisk (*) 
indicates operating conditions without voltmeter loading. 
The other value (generally lower) is the actual measured 
voltage and differs from the value shown in parentheses 
because of the additional loading of the voltmeter 
through the high series circuit resistance. 


The voltage values indicated from the Radiotron 
socket contacts, grid caps, resistors, and terminals 
to receiver chassis ground on figure 10 will assist in 
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locating cause of faulty operation. Each value as 
specified should hold within + 20% when the receiver 
is normally operative at its rated line voltage. Varia- 
tions in excess of this limit will usually be indicative 
of trouble in the basic circuits. To duplicate the 
conditions under which the voltages were measured 
requires a 1,000-ohm-per-volt d-c meter, having ranges 
of 10, 50, 250, 500, and 1,000 volts. Use the nearest 
range above the specified measured voltage. A-c 
voltages were measured with a corresponding a-c 


meter. 


No other adjustment is neces- 


Phonograph Terminal Board 


A terminal board is provided for connecting a 
phonograph into the audio amplifying circuit. Typical 
methods of connecting a low-impedance pickup, or 
the RCA Victor Models R-93, R-93-2, and R-93-S 
Record Players are shown on the Schematic Diagram 
(figure 2). 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
after first removing the front paper dust cover. This 


.O7 MFD. 
VOICE COIL 
25a L34 
10. 


TRANSF. 


Figure 11—Loudspeaker Wiring 


may be removed by softening its cement with a very 
light application of acetone using care not to allow 
the acetone to flow down into the air gap. The dust 
cover may be cemented back in place with ambroid 
upon completion of adjustment. 


Antenna and Ground Terminals 


These receivers are equipped with an antenna- 
ground terminal board having three terminals. These 
terminals are marked “A2,” “Al,” and “G,” the 
latter being the ground terminal and should always 
be connected to a good external ground. The trans- 
mission-line leads of the RCA RK-40A antenna sys- 
tem should be connected to terminals “A2” and 
“Al.” The receiver coupling units of the RCA 
RK-40 and the RCA Spider-Web antenna systems 
should be connected to terminals “Al” and “G.” 
Connect a single-wire antenna to terminal “A1.” 


Selector Dial 


Figure 12 illustrates the relation of the various parts 
of the dial mechanism when in its “Standard broad- 
cast” position with the range switch likewise turned 


to its “Standard broadcast” position. In re-assembling 
the dial after repairs, see that the gears are meshed 
in accordance with the diagram, at the same time 
noting that the range switch is in its “Standard broad- 
cast’ position and the lever attached to the range- 
switch shaft placed in the position shown. 

To adjust the dial mechanism, set the range switch 
to its “Standard broadcast” position. Place a straight- 
edge across the center of the dial so that its edge is 
even with the lower (end) marking at both the low- 
frequency and high-frequency ends of the dial. 
Under such conditions the straightedge should be 
parallel with the top of the chassis base. If the 
straight-edge is not parallel with the top of the chassis 
base, loosen the nut on the rear of the roller link pivot 
stud and move the stud up or down until the link 
roller moves the dial to the desired position so that 
the end calibration marks obtain the position men- 
tioned above. Tighten the nut on the roller link 
pivot stud. 

Set the gang tuning condenser to its maximum ca- 
pacity position. Adjust the dial pointer to the low- 
frequency (end) mark on “Standard broadcast” scale. 
This is a friction adjustment. 


+ 
ROLLER LINK 
PIVOT STUD 


RANGE SELECTOR 

SWITCH SHAFT 

©ACA MFG. CO, INC. 
P-72890-0 


Figure 12—Selector Dial Change Mechanism 


With the gang tuning condenser plates still in full 
mesh, loosen the two set screws on the vernier-dial 
hub. Rotate the vernier dial until the “0” marking is 
in a vertical plane above the center of the shaft. 
Tighten set screws. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


RECEIVER ASSEMBLIES 
Board—Phonograph terminal board ... 
Bracket—Mounting bracket for bias 

switch 


DESCRIPTION 


Bracket—Volume control and L. F. tone 
control mounting bracket 

Cable—Tuning lamp cable and socket .. 

Cap—Grid contact cap—Package of 5 .. 


The prices quoted above are subject to change without notice. 
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12629 
12404 
13021 
13022 
13034 
13301 


12898 
13580 
13033 
4870 
4858 
4937 
4836 
4841 
11203 
5212 
12470 
13011 


13025 
5040 


13016 
12006 


5240 
12870 
10907 
12868 
13012 
13026 
13027 
13029 
13030 

5112 


REPLACEMENT PARTS (Continued) 


. List 
Be | DESCRIPTION 


Capacitor—56 Mmfd. (C59) ........... 
Capacitor—120 Mmfd. (C56, C58) .... 
Capacitor—150 Mmfd. (C68, C69) ...... 
Capacitor—390 Mmfd. (C70) .......... 
Capacitor—390 Mmfd. (C73) 
Cee mena Mmfd. (C46, C47, C51, 
So hi cetere Mee tthe ase ae are ves as 
Capacitor—1500 Mmfd. (C78) 
Capacitor—1800 Mmfd. (C89) ......... 
Capacitor—.007 Mfd. (C82, C83) ...... 
Capacitor—.025.) Mid) (C71)).4.0- 4. =. 
Capacitor—.01 Mfd. (C53, C45, C48, C49, 
C50, C54, C55, C57, C60, C66, C67, C74) 
Capacitor—.01 Mfd. (C81) 
Capacitor—.05 Mfd. (C64, C77) ....... 
Capacitor—0.1 Mfd. (C65) 
Capacitor—10 Mfd. (C85, C86) ........ 
Capacitor—18 Mfd. (C87, C88) ........ 
Capacitor—20 Mfd. (C79) ............ 
Capacitor—Compensating pack compris- 
ing two .015 Mfd., one .007 Mfd. capaci- 
tors and two 27,000 ohm, one 33,000 
ohm, and one 68,000 ohm resistors (C61, 
C62, C63, R17, R18, R19, R20) ...... 
Capacitor—Pack comprising two 10 Mfd. 
sections (C72, C75) 
Connector—4 contact female connector 
for speaker cable citer ls ean 
Control—Magic Eye control (R27) .... 
Core—Adjustable core and stud for Stk. 
Nos. 12981, 12990, 13019 and 13020 .. 
Cover—Fuse mounting cover .......... 
Dial—Vernier dial scale .............. 
Fuse—3 Amp.—Package of 5—(F1) .. 
Lamp—Dial lamp—6.3 volts—Package of 
Link—Range switch and band indicator 
operating link complete with set screws 
Mounting—Fuse mounting 100-120 volt 
INOGEISVONIV Ee nam see oe a 
Mounting—Fuse mounting 220 volt 
modelssonlys eee ee eee oe 
Resistor—110 ohm wire wound—used in 
110 volt models only (R37) ........ 
Resistor—140 ohm wire wound—used in 
220 volt models only (R37) ......... 
Resistor—1,000 ohm Carbon type 1/10 
watt—Package of 5 (R12, R25, R33). 
Resistor—1000 ohm Carbon type ™% watt 
—Package of 5 (R10, R15) .......... 
Resistor—3300 ohm Carbon type 1/10 
watt—Package of 5 (R29) .......... 
Resistor—3900 ohm Carbon type 1 watt 
—Package of 5 (R40) .............. 
Resistor—15,000 ohm Carbon type 1 watt 
—(R36) 
Resistor—56.000 ohms Carbon type 1/10 
watt—Package of 5 (R21) 
Resistor—82,000 ohm Carbon type %4 
watt—Package of 5 (R14, R24) ..... 
Resistor—100,000 ohm Carbon type 1/10 
watt—Package of 5 (R11. R13. R32). 
Resistor—100,000 ohm Insulated 1% watt 
—Package of 5 (R30) 9 oie. foes ee. 
Resistor—150,000 ohm Carbon type 1/10 
watt—Package of 5 (R31) .......... 
Resistor—220,000 ohm Insulated %4 watt 
—Package of 5 (R28) .............. 
Resistor-—220,000 ohm Carbon type 1/10 
watt—Package of 5 (R23) .......... 
Resistor—1 Meg Carbon type 1/10 watt 
—Package of 5 (R43) 


Stock 
No. 


12679 
13017 


13018 


4669 


12008 
12581 
12607 
13028 


11195 
11198 


11196 


11381 
13095 


11222 
12007 
12986 


12988 
13015 


13013 
12981 
12990 
13019 


13023 
13020 
13008 
13009 
13010 
13014 


The prices quoted above are subject to 
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DESCRIPTION 


Resistor—2.2 Meg Carbon type 1/10 watt 
—Package of 5 (R26) 
Resistor—2.2 Meg Insulated % watt— 
Package of 5 (R22) 
Resistor—Voltage divider comprising one 
7000 ohm and one 6000 ohm sections 
CRAIC hae het ay i oscs Coe ee 
Resistor—Voltage divider comprising one 
240 ohm, one 20 ohm and one 25 ohm 
sections (R35, R38, R39) ...... ane & 
Screw—No. 8-32-x5/32 set screw for link 
assembly Stk. No. 12868—Package of 
DOM rees teehee ees le eho ea eet oe 
Shield—I. F. transformer shield for Stk. 
No. 12981, 12990, 13019 and 13020 .. 


Shield—Transformer shield top for 
Magic Eye I. F. transformer ........ 
Shield—Transformer shield top _ for 


first or second I. F. transformer ..... 
Shield—Transformer shield top for third 
Tes iemtranslormeny cs: as soc io aes. 
Socket—5 contact 5Z4 Radiotron socket 
Socket—7 contact 6K7 or 6L6 Radiotron 
socket 
Socket—8 contact 6C5 or 6H6 Radiotron 
and Magic Brain power supply socket 
Socket—Tuning lamp socket and cover 
Socket—Upper left or lower right hand 
Gialslamp «socket] 2.02.07 soe es ee 
Socket—Upper right or lower left hand 
sialslampmsocketa er ke a 
Spring—Retaining spring for core Stk. 
No. 12006—Package of 10............ 
Stud—Stud, nut and washer for connect- 
ing link assembly Stk. No. 12868 to 
sector gear and link Stk. No. 12910— 
Package of 5 
Switch—Bias switch (S7) 
Tone Control—Fidelity control (R34, S4, 
SG yee eee ea eet) cs MEW thy tosis 
Tone Control—Music-speech and power 
BWItChin(S 5.798) s oe eves See ee 
Transformer—First I. F. transformer 
complete (L24, L25, L26, C46, C47) 
Transformer—Second I. F. transformer 
complete (L27, L28, C51, C52) ...... 
Transformer—Third I. F. transformer 
complete (L29, L30, L31, C56, C58, 
C59, R21, R23) 
Transformer—Driver transformer (T2) 
Transformer—Magic Eye I. F. trans- 
former complete (L32, L33, C68, C69, 
S70) Beer ye ee emcee le 
Transformer—Power transformer 100-120 
volts 50-60 cycles (T1) ............. 
Transformer—Power transformer 100-120 
volts? 25=50ucyclés? (L1)) ae. 
Transformer—Power transformer 100- 
250 volts 50-60 cycles (T1) ......... 
Volume Control—(R16) 


MAGIC BRAIN 
UNIT ASSEMBLIES 


Board—3 contact antenna and ground 
terminal Uboard 97 oe ee oe 
Bushing—Variable condenser mounting 
bushing assembly—Package of 3 .... 
Cable—Shielded power cable approx. 
4 in. long complete with 8 contact male 


change without notice. 


11.20 
12.65 


REPLACEMENT PARTS (Continued) 


Capacitor—Adjustable trimmer capacitor 

(C3, C4, C5, C6, C14, C16) ......... 

12807 | Capacitor—Adjustable trimmer capacitor 
(C13 C35, C36, 237 s- dares we tee: 

12884 | Capacitor—Adjustable trimmer capacitor 
(C10, Cis, C23; C38, C39) ae acy 

12896 | Capacitor—15 Mmfd. (C34) ........... 
12722 | Capacitor—18 Mmfd. (C15) .......... 
12891 | Capacitor—36 Mmfd. (C40) .......... 
12629 | Capacitor—56 Mmfd. (C24) .......... 
12895 | Capacitor—56 Mmfd. (C17) .......... 
12723 | Capacitor—56 Mmfd. (C2, C44) _....... 
13307 | Capacitor—62 Mmfd. (C11) ............ 
12724 | Capacitor—120 Mmfd. (C25, C28, C29).. 
12725 | Capacitor—150 Mmfd. (C1) ............ 
12894 | Capacitor—180 Mmfd. (C22) .......... 
12727 | Capacitor—555 Mmfd. (C21) .......... 

12537 | Capacitor—560 Mmfd. (C7, C26, C33, 
C42) aie seine i et detin gical aie ear 

12898 | Capacitor—1500 Mmfd. (C12) ......... 
12729 | Capacitor—1550 Mmfd. (C20) .......... 
12728 | Capacitor—4500 Mmfd. (C19) ........ 
12897 | Capacitor—4700 Mmfd. (C43) .......... 
4858 | Capacitor—.01 Mfd. (C8, C30, C31, C32) 
12879 | Coil—Antenna coil and shield XABC 
bands (L2, L3, L4, L5, L6) ........ 

12888 | Coil—Antenna coil “D” band (L13, L14 

12880 | Coil—Detector coil and shield XABC 
bands (L15, L16, L17, L18, L19, L20) 

12709 | Coil—Oscillator coil and shield ABC 
bands':(L.7,- 1:8) £9)i 2 a. s eee 

12881 | Coil—Oscillator coil and shield X band 
Only 7 Cl10) ni oh aes een ees vane sad 

12890 | Coil—Oscillator coil “D” band (L11, L12, 
L235 ode eee Cae ee een OR ead 

12889 | Coil—R. F. Coil “D” band (L21, L22).. 

12877 | Condenser—3 gang variable tuning con- 
denser (C9, C27, C41) .............. 

12887 | Connector—8 contact male connector and 

cover for power cable Stk. No. 12886 

12664 | Core—Adjustable core and stud for Stk. 
NOw 2058 oR eed Ppa 

12800 | Core—Adjustable core and stud for Stk. 
127090 ee era, yee Na Meme Noes a Pepe 

12882 | Core—Adjustable core and stud for Stk. 
No: 128815 59. ee a as ee ae 

11324 | Resistor—560 ohms—Carbon type—% 
watt (R2)—Package of 5 ........... 

5112 | Resistor—1,000 ohms—Carbon type—% 
watt (R3)—Package of 5 ........... 

11298 | Resistor—5,600 ohms—Carbon type—1 
watts’ (RG). Ae etcecer ee ee 

3998 | Resistor—15,000 ohms—Carbon type—% 
watt (R5)—Package of 5 .......... 

11282 | Resistor—56,000 ohms—Carbon type— 
1/10 watt (R4, R9)—Package of 5 .. 

8064 | Resistor—82,000 ohms—Carbon type—4 
watt (R8)—Package of 5 ............ 

11397 | Resistor—560,000 ohms—Carbon type— 
1/10 watt (R1, R7)—Package of 5... 

12651 | Shield—Coil shield for Stk. Nos. 12879 
and:12880). 50th aa eee 

12710 | Shield—Coil shield for Stk. No. 12709 .. 
12883 | Shield—Coil shield for Stk. No. 12881 . 

11198 | Socket—7 contact 6K7 Radiotron socket 

11279 | Socket—7 contact 6L7 Radiotron socket 


Socket—8 contact 6J7 Radiotron socket. . 
Spring—Retaining spring for core Stk. 
Nog 12664, 12800 and 12882—Package 
OF TOF ns tebe su LO see orem SMM 
Switch—Range switch and mounting nut 
(Sl, 82,283), ose Shh SATS eral, Aeon 
Trap—Wave trap complete (L1) 


5.10 


1.00 


1.00 


List 
DESCRIPTION | List | Stock 


4669 


12901 
12900 
12903 


8052 


8059 
12640 


12474 
11577 
5039 


9719 


Price 
DESCRIPTION 


12907 


DRIVE ASSEMBLIES 


Ball—5/32 in. diameter steel ball for 
planetary drive—Package of 20 
Ball—1/8 in. diameter steel ball for 
planetary drive bearing—Package of 20 
Bushing—Plate and bushing assembly 
for planetary drive mounting 
Coupling—Flexible coupling and shaft as- 
sembly complete 
Dial—Band indicating dial and cam as- 
sembly 
Drive—Variable tuning condenser drive 
complete including mounting bracket, 
drive, dial scale, and indicator less 
vernier dial Stk. No. 12870 and link Stk. 
No. 12868 
Gear—Anti-lash drive gear complete . 
Gear—Sector gear and link assembly for 
band selector 
Indicator—Station 
pointer 
Link—Link and roller assembly complete 
with springs 
Screen—Dial lamp screen and light 
diffuser 
Screw—Set screw for flexible coupling or 
gear stock Nos. 12905 and 12906—Pack- 
age of 10 
Shaft—Direct drive shaft and pinion gear 
for planetary drive 
Shaft—Vernier drive shaft for planetary 
drive 
Spring—Tension spring for planetary 
drive bearing—Package of 10 
Spring—Tension spring for gear stock 
No. 12906—Package of 10 
Spring—Tension spring for link stock 
No. 8051—Package of 5 


REPRODUCER ASSEMBLIES 


Board—Reproducer terminal board .... 
Bracket—Output transformer mounting 
bracket 
Cone—Reproducer cone and dust cap 
(L34) 
Coil—Field coil, magnet and cone sup- 
port (L36) 
Connector—4 contact male connector for 
reproducer leads ...................-. 
Reproducer Complete 
Transformer—Output transformer (T3, 


@ ie 6 “etie' [6 ie, ee ue 160; 10 ese ene « Sie) F er /wl a) wile tarye te 6, 


MISCELLANEOUS ASSEMBLIES 


Bracket—Tuning tube mounting bracket 
and clamp 
Crystal—Station selector escutcheon and 
crystal 
Escutcheon—Tuning tube escutcheon .. 
Knob—Large station selector knob— 
Package of 5 
Knob—Small (vernier) station selector 
knob—Package of 5 ................ 
Knob—Volume control, Fidelity con- 
trol, music-speech and power switch, 
and range selector knob—Package of 5 
Screw—Chassis mounting screw and 
washer assembly—Package of 4 ...... 
Shield—Magic brain shield 
Spring—Retaining spring for knob stock 
No. 12699—Package of 10 ............ 
Spring—Retaining spring for knob stock 
Nos. 11347, 12700—Package of 5...... 
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RCA VICTOR MODEL 15U 


Fifteen-Tube, Five-Band, A-C Phonograph-Radio 
TECHNICAL INFORMATION 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
“ ” RAPER Ae ML Me RI 9 i Saget wiele'ale we ROM 
i 9 hk on, asa 150-410 k 8 
2 ee 4 ; ‘ 175 ke (osc.), 350 ke (osc., det., ant.) 
Standard Broadcast” (A)........... 430-1,800 ke ma anGard Mrcancast et) sass oviccpalm so oe » Sacer 
ertediam Wave (B) se. s a cee s 1,800-6,400 kc we eee pre 1,500 ie rene oe a 
a S ‘ 2 “Medium Wave” vane G,000 sce. Coser, det..-ant: 
Short Wave” (C)........++.45. 6,400-23,000 ke “Short Wave” (C)...... 20,000 ke (osc., det., ant.) 
Wire Short Wave” (D)........ 23,000-60,000 ke “Ultra Short Wave” (D). 57,000 kc (osc., det., ant.) 
ae ERR i Ae EL gy at gio clos oy cold = aware KOR SR Wet awa kwh whee Lbs 460 kc 
RADIOTRON COMPLEMENT 
Me. Oe font irks pes Pee wk R-F Amplifier (8) ROA-GES G..05 * “Magic Eye” Tuning Indicator 
MEAL To) «5. = SKE OT First Detector (9) RCA-OLT hee: Audio Volume Expander 
(OS TAG 39 9 ee Heterodyne Oscillator “ALT al oS OPES BS ee Audio Driver Amplifier 
RCM fo oa ws ad 0x owe First I-F Amplifier gla) tay Soe 5 pee ee ee Expander Amplifier 
Ge SS Second I-F Amplifier EEN VETO. es cals sy boa Expander Rectifier 
re, ROACOHG! ~~. Second Detector and A.V.C. TE Gre ie eh hh eo ce so tleva eee Power Output 
Pe POAGCY 5s Se oe a Audio Voltage Amplifier UREA ON idk Lacnical ane vis nha Gude ws Power Output 
GG Uh SEL Ae ae ae 5 Full Wave Rectifier 
RE RCE Caan ORS tenis oan fe Pst Sycah wi eth ome aD on cs Mazda No. 40, 6.3 volts, 0.15 ampere 
POWER-SUPPLY RATINGS Rapio ONLY TOTAL 
SE Ce Re PD MO acs Se oe av ove ow aia 165-425; volte, (60 <cycless...4 46). 180 watts..... 205 watts 
SS ei Re ES edad oh. oF syste moaned 105712 Wolts; 50 cycles... oc. Re wwatted....c 4 210 watts 
For 220-volt operation, a step-down transformer (Stock No. 7217) must be used. 
I a ne ars en Cs ek PL Patel ChE seed SoG cle ns cidGts Ledeen ve vive bnceb eae 3 amperes 
PHONOGRAPH Power-Ourtput RaTINGs 
RRM sa SoS we Sno Automatic Record [jector UP OTe he on PS te, (a 12 watts 
Record Capacity...... Seven 10-inch or Six 12-inch (NERS RE Oe ee 15 watts 
(SHEL SENS) ots | Poy li a 78 R.P.M. LOUDSPEAKER 
Memmeeron Pickup. <2 e034 Low-Impedance Magnetic 1 Dig Soe LA: BE ee Super 12-inch Electrodynamic 
miekup Impedance......... 100 ohms at 1,000 cycles Impedance (V6CL) oo ess 11% ohms at 400 cycles 


Mechanical Specifications 
CABINET DIMENSIONS 


ee Me ya oat ae i Raised kent ond Pee As EI ns! 4 AW a lee Gs PE Take bn ree ones 34 inches 
ee ae ea ee ee re ieee, ie aS eng iphones ek oe LL Pk vole cals deb ewes s 487% inches 
a a re ne Sait hs oes aur ee SR EE As 2 sien: soca bis MOU eae ees gas 18114, inches 
WEIGHTS 

eR eta rs eee NG il haus: cd ttin a nega A a Bava eo argh = ck AP Sek. 6 ining ey Hsien wwe 222 pounds 
RN career Ape ea a Ha ITS toma PR Raed bc Ai Sue oahs vk WAR Ie vars sgh oe ead ee 311 pounds 
Reet ese Mi CIES MNS te he Nina eh a Aci ia cla Ads. 5 tele te San Maske EN AAO eo oS. 5 15 inches x 934 inches x 3 inches 
eae ER STC aie Gg As hens SE ee als Se Sik eee arson yes m Soe Son) eaacs Ieee noe eek 914 inches 
Pease N ASE. DIMENSIONS ao am ae et Get a, eM tema aso Spec sae me's Sites 16% inches x 71% inches x 234 inches 
Reet Oy eh A TT ate ak ee ee get a taracies etait te phan. cd austen Ve ware PL aes ea 75% inches 
OPERATING CONTROLS 

NEG ANT A a Pe ere (1) Music-Speech—Power Switch, (2) Volume, (3) Tuning, (4) Range Selector 

(5) Fidelity 
PMONOSTADN Soe shes eet een (1) Turntable Switch, (2) Radio-Phono Transfer Switch, (3) Index, (4) Dynamic 
Amplifier, (5) Phonograph Volume 

Maing Dre RAGS oi id's i Ae en eo ee aie aes EN ts dc RNa ee Ss een ad sounds Blase 20 to 1 and 100 to 1 
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General Description 


The Model 15U Phonograph-Radio Combination 
employs all of the latest developments in the art of 
record and radio reproduction. A few of the design 
features include higher-fidelity reproduction from 
both records and radio; the revolutionary dynamic ex- 
pander; “Magic Brain”; improved automatic record 


changer; selector dial; “Magic Voice’; magnetite-core 
if transformers, wave-trap, and low-frequency oscil- 
lator tracking adjustments; new plunger-type air trim- 
mers; and a super 12-inch electrodynamic loudspeaker 
with aluminum voice coil and high-frequency tone 
diffuser. 


Circuit Arrangement 


Phonograph 

The voltage generated in the pickup L41 is applied 
across the phonograph volume control R36 through 
the pickup transformer T2 and the compensation pack. 
The arm of the volume control selects the amount of 
audio voltage applied to the control grid of the audio 
expander, RCA-6L7. 

In order that full volume range reproduction may 
be realized from disc recordings, it is necessary that 
the gain of the audio expander be varied in direct 
proportion to the intensity of the recorded sound. To 
accomplish this, the expander control R32 is placed 
in shunt with the volume control, and the arm of the 
expander control connected to the control grid of the 
RCA-6C5 expander amplifier. The audio voltage ap- 
plied to this tube is amplified and applied to diode 
plate No. P2 of the RCA-6H6 expander rectifier 
through capacitor C79. The rectified current develops 
a voltage across resistors R44 and R43. The voltage 
developed across R44 is applied to the No. 3 grid of 
the RCA-6L7 audio expander and varies the amplifica- 
tion of this tube so that the gain will be increased 
for loud passages and decreased for soft passages. The 
expander bias control R46 is used to adjust the resi- 
dual bias on No. 3 grid of the audio expander. 

The audio output of the RCA-6L7 audio expander 
is resistance-capacitance coupled to the audio driver 
RCA-6C5. The output of this tube is shunt fed to 
the primary of the interstage transformer T3 by 
means of reactance LS and blocking capacitor C11. 
The audio signal developed across the secondary of 
T3 is applied to the control grids (push-pull) of the 
RCA-2A3 tubes for final power amplification. Bias 
for these tubes is developed across the loudspeaker 
field L38 and applied to the grids through resistance- 
capacitance filters. The output of the power-amplifier 
stage is transformer coupled to the voice coil of the 
electrodynamic loudspeaker. 


Radio 


The conventional type of superheterodyne circuit 
is used. It consists of an rf amplifier stage, first- 
detector (converter) stage, separate oscillator stage, 
two if amplifier stages, a diode-detector—automatic- 
volume-control stage, an audio voltage amplifier stage, 
an audio driver stage, a push-pull power output stage, 
and a full-wave rectifier stage. 

The new “Magic Brain” is constructed as a separate, 
self-contained, completely shielded, five-band, oscil- 
lator- detector- antenna-tuning unit which plugs into 
the main chassis. 
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The antenna couples to the RCA-6K7 r-f amplifier 
through a tuned antenna transformer. In the “Long 
wave” band, L6 acts as the primary while L5, L4, L3, 
and L2 act as the secondary. As bands are changed 
the sections of the coil are changed; the unused por- 
tions which resonate in the particular band in use are 
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Figure 3—Radiotron and I-F Trimmer Locations 


shorted out. This arrangement reduces the total 
number of coils and leads, and results in having a 
low-loss primary and secondary winding for each 
band with high efficiency of operation. The “Ultra 
short wave” band employs a separate antenna trans- 
former, L13 and L14. The output of the rf stage is 
fed to the first detector RCA-6L7 grid No. 1 through 
a similar r-f transformer. The locally generated (heter- 
odyne) oscillator signal is applied to grid No. 3 of 
this same tube. 
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The output of the first detector is fed through the 
if amplifier consisting of two RCA-6K7 Radiotrons 
and three magnetite core if transformers. The first 
if transformer has a third (tertiary) winding L40 
which, when placed in series with the secondary L25 
by the fidelity switch $4, broadens the i-f amplifier 
characteristic curve for higher-fidelity reception. The 
output of the if amplifier is detected by the No. 2 
diode of the RCA-6H6 twin-diode tube. The audio 
frequency secured by this process develops a voltage 
across resistor R20 which is applied across the radio 
volume control R18 through capacitor C63. The volt- 
age which develops across resistors R19 and R20 is 
applied as automatic control grid bias to the r-f, first 
detector, and i-f tubes. The No. 1 diode of the RCA- 
6H6 is used to supply residual bias to the controlled 
tubes under conditions of little or no signal. This 
diode under such conditions draws current which 
flows through resistors R21, R19, and R20, thereby 
maintaining the desired operating bias. The sensitivity 
of the receiver is increased on the three high-fre- 
quency bands by reducing the residual bias on the 
above mentioned controlled tubes by switch $10 
which is actuated by the range-selector control. The 
arm of the volume control R18 supplies audio signal 
voltage to the RCA-6C% first-audio stage. The out- 
put of this stage is applied to the RCA-6C5 audio 
driver through a specially designed compensation filter 
network. The functions from this point on are the 
same as previously mentioned under “Phonograph” 
description. 

The RCA-6ES cathode-ray tuning tube provides a 
means of visually indicating when the receiver is 
accurately tuned to the incoming carrier. A portion 
of the signal voltage developed across resistors R19 
and R20 is used to actuate the grid of the amplifier 


section of this tube. As the grid voltage increases: 


negatively, the plate current is reduced and the indi- 
cating shadow becomes less. The correct point of tun- 


SERVICE 


The various diagrams in this booklet contain such 
information as will be needed to locate causes for de- 
fective operation if such develops. The values of the 
various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagram. Identification titles, such as Cl, L2, R1, etc., 
are provided for reference between the illustrations 
and the Replacement Parts List. The coils, reactors, 
and transformer windings are rated in terms of their 
d-c resistance only. Resistance values of less than one 
ohm are generally omitted. 


Alignment Procedure 


There are seventeen adjustments required for the 
alignment of the oscillator, first-detector, and antenna- 
tuned circuits; one adjustment for the wave-trap; and 
six adjustments for the if system. Fifteen of these 
adjustments are made with plunger-type air trimming 
capacitors and require the use of an RCA Stock No. 
12636 Adjusting Tool. Each of these capacitors has 


4.04. 


a 
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ing is indicated by the minimum width of the dark 
sector on the fluorescent screen. 


Automatic Record Changer 


An improved automatic mechanism, employing a 
synchronous motor, is used in these models. It is 
of the record ejector type, having a record capacity 
of seven for the ten-inch type, and a capacity of six 
for the twelve-inch type. The turntable speed is fixed 
at 78 r.p.m. by the design of the drive motor and the 
intermediate gear mechanism. T/is speed 1s invariable 
and does not vary as long as the supply line fre- 
quency remains constant. It is very important that 
a machine of any particular rating be operated at 
the voltage and frequency for which it is designed 
and rated. Attempts to operate on other voltages or 
frequencies will result in improper reproduction from 
the phonograph system and possible damage to the 
equipment. The ejecting mechanism is arranged so 
that it will trip on various types of records. This is 
obtained by having a trip mechanism which is act- 
uated by the rate of needle acceleration toward the 
center of the record. 


“Magic Voice” 


This instrument is designed with a cabinet in- 
corporating the “Magic Voice.” This is accomplished 
by having the rear of the speaker compartment com- 
pletely enclosed by a tight-fitting back. 

Five metal open-end pipes of equal diameter but 
of three different lengths are inserted in holes in the 
cabinet base and extend upward in the speaker com- 
partment. The effect is to cause the lower-frequency 
waves, reaching the front of the cabinet through the 
pipes, to arrive approximately in-phase with the sound 
waves emitted from the front of the speaker, giving 
extended low-frequency response without boominess, 
or cabinet resonance. 


DATA 


a lock nut for securing the plunger in place after ad- 
justment. The remaining nine adjustments are made 
by means of screws attached to molded magnetite 
cores. These cores change the inductance of the par- 
ticular coils in which they are inserted to provide 
exact alignment. All of these adjustments are accu- 
rately made during manufacture and should remain 
in proper alignment unless affected by abnormal con- 
ditions of climate or purported alterations for servic 
ing, or unless altered by other means. Loss of sensi- 
tivity, improper tone quality, and poor selectivity are 
the usual indications of improper alignment. Such 
conditions will usually exist simultaneously. Correct 
performance of this receiver can only be obtained 
when these adjustments have been made by a skilled 
service engineer with the use of adequate and reliable 
test equipment. The manufacturer of this receiver 
has such test equipment available for sale through its 
distributors and dealers. 

The extensive frequency range of these receivers 
necessitates a more or less involved method of align- 
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ment. However, if the following directions are care- 
fully applied in the sequence given, normal perform- 
ance of the instruments will be obtained. 

The plunger-type air trimming capacitors have their 
approximate plunger settings tabulated on figure 8. 
If the plungers have been disturbed from their orig- 
inal adjustments, they may be roughly set to the spe- 
cified dimensions prior to alignment. 

In performing services on the “Magic Brain”, the 
leads should be restored to their original positions, 
since the lead-dress is important for proper operation 
and dial calibration. 


Precautionary Dressing of Leads for ‘Magic Brain’ 


Alignment 
(Refer to Figure 4) 

Band “'X” 

1. Keep blue lead A of S1 to antenna coil L4-5 dressed 
away from chassis, and from yellow lead X of S1 to 
antenna coil L5-6. 

2. Bus lead from C10 to S1 
possible. 

3. Keep blue lead A of S2 to detector coil L18-19 clear 
of chassis, coil shield, coil, and other leads. 

4. Keep spaghetti lead C6 to X of S1 apart from spaghetti 
lead C5 to A of S1, and from chassis. 

Band “A” 

1. Keep green lead terminal S1 to antenna coil tap L4 
away from chassis, coil shield, and coil. 

2. Keep spaghetti lead C5 to A of S1 apart from spaghetti 
lead C6 to X of S1 and from chassis. 

Band “’C”’ 

Lead from C19 to oscillator coil L7 should be main- 
tained as short and straight as possible. 


For alignment, the test-oscillator frequency should 
be quite accurate. A convenient and reliable means 
of accurately checking the frequency of test oscil- 
lators, receivers, etc., is the RCA Stock No. 9572 
Crystal Calibrator. 

If the test-oscillator signal cannot be heard as the 
receiver (heterodyne) oscillator air-trimmer plunger 
is changed from its minimum-capacity to maximum- 
capacity position (receiver dial and test oscillator set 
to the specified frequencies, and the correct oscillator 
air-trimmer used) it may be an indication that the 
test-oscillator frequency is outside the range covered 
by the air-trimmer. Under such conditions, when a 
more accurate setting of the test oscillator cannot be 
determined, set the oscillator air-trimmer plungers to 
the approximate settings given on figure 8., Tune the 
test oscillator until the signal is heard in the speaker. 
Each of two test-oscillator settings (the fundamentals 
or the harmonics of which are 920 ke apart) produce 
a signal. The lower-frequency test-oscillator setting 
should be used as this places the test-oscillator (sig- 
nal) frequency 460 kc below the frequency of the 
receiver heterodyne oscillator. 

Holes are provided in the top of the r-f and an- 
tenna coil cans on some models to enable a tuning 
check with the RCA Stock No. 6679 Tuning Wand. 
The hole in the top of the detector coil can has a 
cinch button which must be removed before insertion 
of the tuning wand. When the brass end of the wand 
is inserted in the coil, the inductance of the coil is 
decreased. If this results in an increase of output, the 
respective air-trimmer capacitance should be decreased 
(plunger pulled out). If inserting the iron end of the 
tuning wand causes an increase in output, resulting 


should be as short as 
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from an increase of inductance of the coil, the re- 
spective air-trimmer capacitance should be increased 
(plunger pushed in). If the range of the air trimmer 
is not sufhcient to give the desired results, the lead- 
dress may be changed in the particular circuit being 
aligned, so as to cause the circuit to resonate within 
the range of the trimmer. An increase in the capacity- 
to-ground of the circuit will be required if the iron 
end of the tuning wand causes an increase of signal 
output when the air-trimmer plunger is full-in, while 
a decrease in the capacity-to-ground will be required 
if the brass end of the tuning wand causes an increase 
in signal output when the air-trimmer plunger is 
full-out. 

Two methods of alignment are applicable—one re- 
quires use of the cathode-ray oscillograph, and the 
other requires a voltmeter or glow-type indicator. 
The cathode-ray alignment method is advantageous 
TMV~-122-B 
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Figure 6—Alignment Apparatus Connections 


in that the indication provided is in the form of a 
wave-image which represents the resonance character- 
istics of the circuit being tuned. This method is pre- 
ferred because of the i-f characteristics of these re- 
ceivers. This type of alignment is possible through 
use of apparatus such as the RCA Stock No. 9558 
Frequency Modulator and the RCA Stock No. 9545 
Cathode-Ray Oscillograph. If this equipment is not 
available, an approximate alignment may be per- 
formed by the output-indicator method with an in- 
strument such as the RCA Stock No. 4317 Neon 
Glow Indicator attached across the loudspeaker voice 
coil. Alignment by this method is similar to the 
cathode-ray method outlined below except that the 
receiver volume control should be at maximum, the 
trimmers adjusted to peak response and the test- 
oscillator sweeping operations omitted. Either of these 
methods require the use of a reliable test oscillator 
such as the RCA Stock No. 9595. 


Cathode-Ray Alignment 


Make alignment apparatus connections shown on 
figure 6. Remove the plug of the frequency-modulator 


cable from the test-oscillator jack. Connect the re- 
ceiver chassis to a good external ground. Connect 
oscillograph “Vertical” input terminals as indicated 
on figure 2. Set oscillograph power switch to “On” 
and adjust “Intensity” and “Focus” controls to give 
a clearly defined spot, or line, on the screen. Set 
oscillograph ““Ampl. A” switch to “On,” “Vertical 
gain” control full-clockwise, ““Ampl. B” switch to 
“Timing,” “Range” switch to No. 2 position, and 
“Timing” switch to “Int.” Place the “Sync.” control, 
“Freq.” control, and “Horizontal gain” control to 
about their mid-positions. For each of the following 
adjustments, the test-oscillator output must be regu- 
lated so that the image obtained on the oscillograph 
screen will be of the minimum size for accurate ob- 


servation. The receiver volume-control setting is 
optional. 


I-F Adjustments 


(a) Set “Fidelity” control to counterclockwise posi- 
tion, “Radio-Phono” switch to “Radio,” and 
“Range Selector” to “Standard Broadcast” band. 
Connect the “Ant.” output of the test oscillator 
to the grid cap of RCA-6K7 second i-f tube 
(with grid lead in place) through a .001-mfd. 
capacitor, with “Gnd.” to receiver chassis. Tune 
the test oscillator to 460 ke and place its modula- 
tion switch to “On” and its output switch to 
“ay Flog 

(b) Turn on the receiver and test oscillator. Increase 
the output of the test oscillator until a deflection 
is noticeable on the oscillograph screen. The 
figures obtained represent several waves of the 
detected signal, the amplitude of which may be 
observed as an indication of output. Cause the 
waveimage formed (400-cycle waves) to be 
spread completely across the screen by adjusting 
the “Horizontal gain” control. The image should 
be synchronized and made to remain motionless 
by adjusting the “Sync.” and ‘“Freg.” controls. 

(c) Adjust the two magnetite core screws L29 and 
L28 (see figures 3 and 11) of the third i-f trans- 
former (one on top and one on bottom) to pro- 
duce maximum vertical deflection of the oscillo- 
graphic image. This adjustment places the trans- 
former in exact resonance with the 460-ke signal. 

(d) The sweeping operation should follow using the 
frequency modulator. Shift the oscillograph 
“Timing” switch to “Ext.” Insert plug of fre- 
quency-modulator cable in test-oscillator jack. 
Turn the test-oscillator modulation switch to 
“Off.” Turn on the frequency modulator and 
place its sweep-range switch to “Hi.” 

(e) Increase the frequency of the test oscillator by 
slowly turning its tuning control until two sep- 
arate, distinct, and similar waves appear on the 
screen. If only one wave appears, increase the 
“Freq.” control on the oscillograph to obtain two 
waves. These waves will be identical in shape, 
totally disconnected, and appear in reversed po- 
sitions. They will have a common base line, 
which is discontinuous. Adjust the “Freq” and 
“Sync.” controls of the oscillograph to make 


them remain motionless on the screen. Continue 
increasing the test-oscillator frequency until these 
forward and reverse curves move together and 
overlap, with their highest points exactly coin- 
cident. This condition will be obtained at a test- 
oscillator setting of approximately 575 kc. 

(f) With the images established as in (e), re-adjust 
the two magnetite core screws L29 and L28 on 
the third i-f transformer so that they cause the 
curves on the oscillograph screen to become 
exactly coincident throughout their lengths and 
have maximum amplitude. 
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Figure /—I-F Alignment Oscillograph Curves 


A—Correct curve showing proper i-f alignment 
as obtained with fidelity control counter-clock- 
wise. 


B—Incorrect curve similar to A showing im- 
proper alignment of i-f system caused by one 
or more circuits being slightly detuned. 


C—Correct showing broadening of curve A ob- 
tained when fidelity control is rotated fully 
clockwise. 


D—Incorrect curve showing broadening of curve 
B obtained when fidelity control is rotated 
fully clockwise. 


(g) Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the grid cap of the RCA-6K7 first i-f tube 
(with grid lead in place), through a .001-mfd. 
capacitor. Regulate the test-oscillator output so 
that the amplitude of the oscillographic image is 
approximately the same as used for adjustment 
(f) above. 

(h) The two second if transformer magnetite core 
screws L27 and L26 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse curves to become 
coincident throughout their lengths and have 
maximum amplitude. 


407 


(1) 


(j) 


(k) 


Without altering the adjustments of the appara- 
tus, shift the “Ant.” output of the test oscillator 
to the input of the i-f system, i.e., to the grid 
cap of the RCA-6L7 first-detector, (with grid 
lead in place) through a .001-mfd. capacitor. 
Regulate the test-oscillator output so the ampli- 
tude of the oscillographic image is approximately 
the same as used for adjustment (h) above. 
The two first i-f transformer magnetite core 
screws L25 and L24 (one on top and one on 
bottom) should then be adjusted so that they 
cause the forward and reverse waves to become 
coincident throughout their lengths and have 
maximum amplitude. 

Note width of oscillographic image at a point 
which is 50% of maximum amplitude. Turn re- 
ceiver fidelity control to extreme clockwise posi- 
tion. Note width of oscillographic image at a 
point which is 50% of maximum amplitude. 
Under normal conditions the latter measurement 
should be approximately 60% greater in width 
than the former measurement. The image should 
also appear slightly double humped. These condi- 
tions indicate proper broadening of the band 
width of the if amplifier. Turn range selector to 
“Medium wave” (B) band and note increase of 
amplitude. The amplitude should increase several 
times. It may be necessary to decrease-output of 
test oscillator to keep image or screen. Turn re- 
ceiver fidelity control to extreme counter-clock- 
wise position and proceed to “R-F Adjustments.” 


R-F Adjustments 


Make receiver dial adjustments as outlined by 
_ “Selector dial,” figure 14. Alignment must be made 


in 


sequence of “Wave-trap,”’ “Ultra short wave” 


band, “Short wave” band, “Medium wave” band, 
“Standard broadcast” band, and “Long wave” band. 


““Wave-Trap’’ Adjustment 
(a) Connect the “Ant.” output of the test oscillator 
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to the antenna terminal “Al” through a 200- 
mmfd. (important) capacitor. Remove the plug 
of the frequency-modulator cable from the test- 
oscillator jack. Turn test-oscillator modulation 
switch to “On.” Shift the oscillograph “Timing” 
switch to “Int.” Place receiver range selector in 
“Standard broadcast” position. Set the receiver 
dial to a position of no extraneous signals near 
600 kc. Tune the test oscillator to 460 ke. Adjust 
the wave-trap magnetite core screw L1 to the 
point which causes minimum amplitude of out- 
put (maximum suppression of signal) as shown 
by the waves on the oscillograph. An increase of 
the test-oscillator output may be necessary be- 
fore this point of minimum amplitude, obtained 
by correct adjustment of wave-trap screw, be- 
comes apparent on oscillograph screen. 


“Ultra Short Wave’’ Band 
(b) Connect the “Ant.” output of the test oscillator 


to the antenna terminal “Al” of the receiver 
through a 300-ohm resistor. Set the receiver 
range selector to its “Ultra short wave” position 
and its dial pointer to 57,000 kc. Adjust the test 
oscillator to 19,000 kc. The third harmonic of 
19,000 ke is used for this adjustment. 

Adjust oscillator air-trimmer C23 for maxi- 
mum (peak) output. Two positions, each pro- 
ducing maximum output, may be found. The po- 
sition of minimum capacitance (plunger near 
out) should be used. This places the receiver 
heterodyne oscillator 460 kc higher in frequency 
than the incoming signal. Tighten lock nut. Ad- 
just the detector air-trimmer C39, while slightly 
rocking the gang tuning condenser back and 
forth through the signal, for maximum (peak) 
output. Two peaks may be found on this trim- 
mer. The peak of maximum capacitance (plunger 
near in) should be used. Tighten lock nut. Ad- 
just the antenna air-trimmer C10 for maximum 
(peak) output while slightly rocking the gang 
tuning condenser back and forth through the 
signal. Two peaks may be found on this trimmer 
which produce maximum output. The peak with 
maximum capacitance (plunger near in) should 
be used. Tighten lock nut. Check the image fre- 
quency by changing the receiver dial setting to 
56,080 ke. If the image signal is received at this 
position, the adjustment of the oscillator air- 
trimmer C23 has been correctly made. No ad- 
justments should be made while checking for the 
image signal. 


(c) Re-tune receiver for maximum response to 57,000 


ke (not image response) without disturbing test- 
oscillator adjustments. Change test oscillator to 
6,800—14,000 kc range. Tune test oscillator 
until signal is heard in speaker (should occur at 
approximately 14,250 kc, fourth harmonic of 
test oscillator used). Two test-oscillator settings 
(230 ke apart) will produce a signal at this point. 
The lower frequency test-oscillator setting should 
be used, as this places the test oscillator har- 
monic 460 ke below the frequency of the re- 
ceiver heterodyne oscillator. Tune receiver for 


maximum response at a dial setting of approxt 
mately 28,500 kc (image should tune in at a dial 
setting approximately 27,580 kc) without alter- 
ing test- oscillator adjustment. Test - oscillator 
second harmonic of 14,250 ke is used for the 
following check. Check calibration of receiver 
dial. A receiver-dial reading of less than 28,500 
ke indicates that the inductance of the oscillator 
secondary coil L11 is too low and should be in- 
creased. If the receiver dial reading is greater 
than 28,500 kc, the inductance of L11 is too high 
and should be decreased. If it is necessary to 
change the inductance of L11, first remove bot- 
tom cover of “Magic Brain” and then set re- 
ceiver dial pointer to 28,500 kc. To decrease in- 
ductance, move the grounded ends (straps) of 
Lll and L12 (see figure 4) nearer chassis. Do 
not allow straps to touch chassis except where 
connected. To increase inductance, move the 
straps farther away from chassis. Adjust posi- 
tion of straps until maximum (peak) output 
results. The alignment of the detector tuned cir- 
cuit should next be checked at 28,500 ke without 
changing either the receiver or test oscillator ad- 
justments. An increase of output when the brass 
end of a tuning wand is brought near L22 indi- 
cates that L22 is too high in inductance, while 
an increase when the iron end is brought near 
the coil indicates that the inductance is too low. 
The inductance of L22 may be varied by chang: 
ing the spacing between the grounded end 
(strap) of L22 and the strap connected from C41 
to contact on §2 (figure 4). An increase of spac- 
ing will increase the inductance, while a decrease 
of spacing will decrease the inductance. Adjust 
the spacing until maximum (peak) output results. 
Replace “Magic Brain” bottom cover and repeat 
adjustments in (b) prior to those of “Short 
wave” band. 


“Short Wave’ Band 


(d) Set the receiver range selector to its “Short 


wave” position and its dial pointer to 20,000 kc. 
Adjust the test oscillator to 20,000 ke. Adjust 
oscillator air- trimmer C13 until maximum 
(peak) output is reached. Two peaks may 
be found with this circuit. The peak with 
minimum capacitance (plunger near out) should 
be used. Tighten lock nut. Adjust detector 
air-trimmer C35 until maximum (peak) out- 
put 1s reached, while slightly rocking the gang 
tuning condenser back and forth through the 
signal. Two peaks may be found with this cir- 


cuit. The peak with maximum capacitance 


(plunger near in) should be used. Tighten lock 
nut. Adjust antenna air-trimmer C3 until maxi- 
mum (peak) output is reached while slightly 
rocking the gang tuning condenser back and 
forth through the signal. Two peaks may be 
found with this circuit. The peak with maximum 
capacitance (plunger near in) should be used. 
Tighten lock nut. Check the image frequency 
by changing the receiver dial setting to 19,080 
kc. The image signal should be received at this 
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position indicating that the adjustment of C13 
has been correctly made. No adjustments should 
be made while checking for the image signal. 


‘Medium Wave’ Band 


(e) 


Place receiver range selector to its “Medium 
wave’ position with its dial pointer set to 6,000 
kc. Tune the test oscillator to 6,000 kc. Adjust 
oscillator air-trimmer C14 to produce maximum 
(peak) output as shown by the waves on the 
oscillograph. Two peaks may be found with this 
circuit. The peak with minimum capacitance 
(plunger near out) should be used. Tighten 
lock nut. Adjust the detector air-trimmer C36 
for maximum (peak) output while slightly rock- 
ing the gang tuning condenser back and forth 
through the signal. Two peaks may be found 
with this circuit. The peak with maximum ca- 
pacitance (plunger near in) should be used. 
Tighten lock nut. Adjust antenna air-trimmer 
C4 to produce maximum (peak) output. Tighten 
lock nut. 


“Standard Broadcast’’ Band 


(f) 


(g) 


(h) 


Remove the 300-ohm resistor from between the 
test-oscillator “Ant.” post and receiver antenna 
terminal “Al” and insert a 200-mmfd. capacitor 
in its place. Place receiver range selector to 
“Standard broadcast” position with receiver dial 
pointer set to 600 kc. Tune the test oscillator to 
600 kc. Adjust oscillator magnetite core screw 
L9 (top of large oscillator coil can) for maximum 
(peak) output as shown by the waves on the 
oscillograph screen. 

Set receiver dial pointer to 1,500 ke. Tune test 
oscillator to 1,500 ke (1,500-3,100-ke range) and 
increase its output to produce a registration on 
the oscillograph screen. Carefully adjust the 
oscillator, detector, and antenna air-trimmers 
C16, C37, and C5, respectively, to produce maxi- 
mum (peak) output as shown by the waves on 
the oscillograph screen. Shift the oscillograph 


“Timing” switch to “Ext.” Place the frequency 


modulator sweep-range switch to its “Lo” posi- 
tion and insert plug of the frequency-modulator 
cable in test-oscillator jack. Turn test-oscillator 
modulation switch to “Off.” Re-tune the test 
oscillator (increase frequency) until the forward 
and reverse waves show on the oscillograph 
screen and become coincident at their highest 
points. This will occur at a test-oscillator setting 
of approximately 1,680 kc. Adjust trimmers C16, 
C37, and C5 again, setting each to the point 
which produces the best coincidence and maxi- 
mum amplitude of the images. 

Remove the plug of the frequency- modulator 
cable from the test- oscillator jack. Turn test - 
oscillator modulation switch to “On.” Set oscil- 
lograph “Timing” switch to “Int.” Tune test 
oscillator to 200 ke (200-400-kc range). Tune 
receiver for maximum response to this signal at 
a dial reading of approximately 600 kc. The 
third harmonic of the 200-ke signal is used for 
this adjustment Shift oscillograph “Timing” 
switch to “Ext.” Insert the plug of the frequency 


modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (increased frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen. This will occur at a test-oscillator 
setting of approximately 230 kc. Disregarding the 
fact that the two images may or may not come 
together, adjust the oscillator magnetite core 
screw L9 (top of large oscillator coil can) to pro- 
duce maximum (peak) amplitude of the images. 
Shift the oscillograph “Timing” switch to “Int.” 
Remove the plug of the frequency-modulator 
cable from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Repeat 
adjustments in (g) above to compensate for any 
changes caused by the adjustment of L9 core, 
tightening lock nuts on C16, C37, and C5, re- 
spectively, after each is adjusted. 


“Long Wave’ Band 


(i) Shift the oscillograph “Timing” switch to “Int.” 
Remove the plug of the frequercy-modulator 
cable from the test-oscillator jack. Turn the test- 
oscillator modulation switch to “On.” Place re- 
ceiver range selector to its “Long wave” position. 
Set the receiver dial pointer to 175 ke. Tune the 
test oscillator to 175 ke and increase its output 
until a deflection is noticeable on the oscillograph 
screen. Adjust oscillator magnetite core screw 
L10 (located on top of small oscillator coil can) 
so that maximum (peak) amplitude of output is 
shown on the oscillograph screen. 

Set receiver dial pointer to 350 ke. Tune test 
oscillator to 350 ke. Adjust the oscillator, de- 
tector, and antenna air-trimmers C18, C38, and 
C6 to produce maximum (peak) output as shown 
by the waves on the oscillograph screen. With- 
out disturbing the connections, shift the oscillo- 
graph “Timing” switch to “Ext.” Place the 
frequency modulator sweep-range switch to its 
“Hi” position and insert plug of frequency- 
modulator cable in test-oscillator jack. Turn test- 
oscillator modulation switch to “Off.” Re-tune 
the test oscillator (decrease frequency) until the 
forward and reverse waves show on the oscillo- 
graph screen and become coincident at their 
highest points. This will occur at a test-oscillator 
setting of approximately 198 kc. This setting 
places the test-oscillator frequency to 175 ke. 
The second harmonic is now used for the 350 ke 
adjustment. Adjust air-trimmers C18, C38, and 
C6, again, to produce maximum amplitude of the 
images and best coincident throughout their 
lengths. 

Re-tune the receiver to approximately 175 kc so 
that the forward and reverse waves appear on 
the oscillograph screen. Adjust the oscillator 
magnetite core screw L10 to produce maximum 
(peak) amplitude of the waves, disregarding the 
fact that the two images may or may not come 
together. 

Shift the receiver dial setting to 350 ke without 
altering any other adjustments (frequency modu- 
lator still in operation). Adjust air-trimmers 
C18, C38, and C6, respectively, to produce maxi- 


(i) 


(k) 


(1) 


410 


mum amplitude and best coincidence of the 
waves. These adjustments compensate for any 
changes caused by the adjustment of the mag- 
netite core screw L10. Tighten lock nuts on 
C18, C38, and C6, respectively, after each is 
adjusted. 


Radiotron Cathode Current Readings 


Measured with Milliammeter Connected at Tube Socket 
Cathode Terminal under Conditions Similar to 
Those of Voltage Measurements 


RCA-6K7—R-F Amp 
RCA-6L7—1st Det 
RCA-6J7—Osc. 

RCA-6K7—1st I-F Amp 
RCA-6K7—2nd I-F Amp 
RCA-6H6—2nd Det.—A.V.C... 
RCA-6C5—Audio Voltage Amp. 
RCA-6E5—Tuning Tube 
RCA-6L7—Audio Volume Exp. 
RCA-6C5—Audio Driver 
RCA-6C5—Expander Amplifier. 
RCA-6H6—Expander Rectifier... 
RCA-2A3—Power Output 
RCA-2A3—Power Output 
RCA-5Z3—Rectifier 


(*Cannot be measured at socket) 
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Dynamic Amplifier Adjustments 

It is essential that correct voltages and currents 
exist at the RCA-6L7 audio expander stage in order 
that the expanding function may take place in the 
proper manner. A screw-driver adjustment is accord- 
ingly provided to regulate the RCA-6L7 control grid 
No. 3 bias to the correct operating value. Two 
methods of adjustment are applicable. Either method 
requires a normal voltage of 300 volts across the filter 
output. The one to be preferred (a) requires the use 
of an RCA Stock No. 9633 Beat-Frequency Oscillator 
or the equivalent, a 100-ohm resistor, a 200-ohm re- 
sistor, and a 1,000-ohm-per-volt a-c voltmeter (recti- 
fier-type) having a “low” range of 1.0 volt and a 
“high” range of 250 volts or greater. The less accurate 
method (b) requires the use of an RCA Stock No. 
12353 Spflit-Plate Adapter, and a suitable d-c milliam- 
meter. Both of these procedures are outlined below. 
CAUTION: Before using either method, be sure that 
power-supply fuse is in proper position for the line 
voltage. 


(a) Preferred Method 


Turn power switch off. Connect the 200-ohm 
and the 100-ohm resistors in series between 
the beat-frequency oscillator terminals (upper 
“250° and “CT”) with the 100-ohm resistor 
connected to “CT.” Calibrate the beat-fre- 
quency oscillator, adjust it to 1,000 cycles, and 
reduce its output. Connect the 1,000-ohm-per- 
volt a-c voltmeter (1-volt range) to the beat- 
frequency oscillator terminals (upper “250” 
and “CT”). Remove the male plug from the 
receptacle on the shielded cable running be- 
tween the input transformer T2 and the com- 
pensator pack (see figure 12). Connect beat-fre- 
quency oscillator terminal “CT” to the large 


pin on the male plug. Connect the junction 
of the 200-ohm and the 100-ohm resistors to 
the small pin on the male plug. 

Adjust beat-frequency oscillator output until 
the voltmeter reads exactly 1.0 volt. Remove 
the voltmeter leads from beat-frequency oscil- 
lator terminals without disturbing any of the 
oscillator adjustments. Place the voltmeter to 
its 250-volt or greater range and connect it be- 
tween the plate prongs of the two RCA-2A3 
power-output tubes. Connections to the tube 
prongs may be made by stripping approxi- 
mately 4 inch of insulation from the ends of 
two short leads of rubber-covered wire, wrap- 
ping one bare end around each plate prong 
(being careful not to allow the bare ends to 
short on the chassis when the tubes are placed 
in their sockets), and connecting the volt- 
meter to these leads). CAUTION: Do not 
touch these plate connections after the power 
is turned on since the potential at these points 
is rather high and carelessness might result in 
a serious shock. 

Set the “Dynamic amplifier” and “Fidelity 
control” to their extreme counter-clockwise po- 
sitions. Set the “Phonograph volume” control 
to its extreme clockwise position. Turn on 
power switch and allow a few minutes for the 
instrument to become stabilized. Adjust the 
expander-bias control R46, on rear apron of 
amplifier (see figure 3), until the voltmeter 
reads 195 volts. Turn “Phonograph volume” 
control to extreme counter-clockwise position. 
Transfer lead from the junction of the 200- 
ohm and the 100-ohm resistors to the beat- 
frequency oscillator (upper “250") terminal 
without disturbing any of the oscillator adjust- 
ments. Adjust “Phonograph volume” control 
until the voltmeter reads 50 volts. Turn the 
“Dynamic amplifier” control to its extreme 
clockwise position allowing maximum expan- 
sion to take place. The voltmeter should now 
read not less than 150 volts if the expander 
circuit is operating correctly. Failure to do so 
indicates a defect in the system and the usual 
service procedure should be followed. 

(b) Alternate Method 

Turn power switch off. Place RCA Stock No. 
12353 Split-Plate Adapter under the RCA- 
6L7 audio-volume expander. Connect a suit- 
able d-c milliammeter to the adapter. Turn 
both the “Phonograph volume” and the “Dy- 
namic amplifier” controls to their extreme 
counter-clockwise positions. Turn on power 
switch and allow a few minutes for the instru- 
ment to become stabilized. Adjust expander 
bias control R46, on rear apron of amplifier 
(see figure 3), to give 1.0 milliampere of plate 
current with no signal input to the dynamic 
amplifier. 


Loudspeaker 


Centering of the loudspeaker voice coil is made in 
the usual manner with three narrow paper feelers 
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Figure 9—Loudspeaker Wiring 


after first removing the front paper dust cover. This 
may be removed by softening its cement with a very 
light application of acetone using care not to allow 
the acetone to flow down into the air gap. The dust 
cover may be cemented back in place with ambroid 
upon completion of adjustment. 


Antenna and Ground Terminals 


These receivers are equipped with an antenna- 
ground terminal board having three terminals. These 
terminals are marked “A2,” “Al,” and “G,” the latter 
being the ground terminal and should always be con- 
nected to a good external ground. The transmission- 
line leads of the RCA RK-40A antenna system should 
be connected to terminals “A2” and “Ai.” The re- 
ceiver coupling units of the RCA RK-40 and the 
RCA Spider-Web antenna systems should be con- 
nected to terminals “Al” and “G.” Connect a single- 
wire antenna to terminal “Al.” 


Selector Dial 


Figure 14 illustrates the relation of the various parts 
of the dial mechanism when in its “Standard broad- 
cast” position with the range switch likewise turned 
to its “Standard broadcast” position. In re-assembling 
the dial after repairs, see that the gears are meshed 
in accordance with the diagram, at the same time 
noting that the range switch is in its “Standard broad- 
cast” position and the lever attached to the range- 
switch shaft placed in the position shown. 

To adjust the dial mechanism, set the range switch 
to its “Standard broadcast” position. Place a straight- 
edge across the center of the dial so that its edge is 
even with the lower (end) marking at both the low- 
frequency and high-frequency ends of the dial. Under 
such conditions the straight-edge should be parallel 
with the top of the chassis base. If the straight-edge 
is not parallel with the top of the chassis base, loosen 
the nut on the rear of the roller link pivot stud and 
move the stud up or down until the link roller moves 
the dial to the desired position so that the end cali- 
bration marks obtain the position mentioned above. 
Tighten the nut on the roller link pivot stud. 

Set the gang tuning condenser to its maximum ca- 
pacity position. Adjust the dial pointer to the low- 
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Power Amplifier 


Figure 10—Resistance Diagram 


Power supply disconnected—Radiotrons in sockets—All cables connected—Tuning condenser in full-mesh 
—Range selector in “Standard broadcast” position —Both volume controls maximum—Radio-Phono 
switch eith er position 


Resistance Measurements 


The resistance values shown between Radiotron socket of this limit will usually be indicative of trouble in cir- 
contacts, grid caps, resistors, and terminals to chassis cuit under test. When measuring the resistance between 
ground or other pertinent point on figure 10, permit points of the circuit and ground, it will be necessary to 


a rapid a y check of the circuits. The vat of this connect the negative terminal of the resistance meter to 
diagram in conjunction with the Schematic Circuit 


Diagram, Abus 1, sand Winns scene ieee ae chassis-ground. If the polarity of the resistance meter is 
and 5, will permit the location of certain troubles which not known, it ae. be readily ascertained by connecting a 
might otherwise be difficult to ascertain. Each value as d-c voltmeter of indicated polarity across the terminals of 
specified should hold within + 20%. Variations in excess the device. 
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Power Amplifier 


Figure 11—Radiotron Socket V oltag es, Coil, and I-F Trimmer Locations 
Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 ke—No signal being received— 
Both volume controls minimum—Radio-Phono switch either position 


Radiotron Socket Voltages 


Note: Two voltage values are shown for some read- ground on figure 11 will assist in locating cause for 
ings. The value shown in parenthesis with asterisk (*) faulty operation. Each value as specified should hold with- 
indicates operating conditions without voltmeter loading. in + 20% when the receiver is normally operative at its 
The other value (generally lower) is the actual measured rated line voltage. Variations in excess of this limit will 
voltage and differs from the value shown in parenthesis usually be indicative of trouble in the basic circuits. To 
because of the additional loading of the voltmeter duplicate the conditions under which the voltages were 
through the high series circuit resistance. measured requires a 1,000-ohm-per-volt d-c meter, having 

ranges of 10, 50, 250, 500, and 1,000 volts. Use the 

The voltage values indicated from the Radiotron socket nearest range above the specified measured voltage. A-c 


contacts, grid caps, resistors, and terminals to chassis voltages were measured with a corresponding a-c meter. 
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frequency (end) mark on “Standard broadcast” scale. 
This is a friction adjustment. 

With the gang tuning condenser plates still in full 
mesh, loosen the two set screws on the vernier-dial 
hub. Rotate the vernier dial until the “0” marking is 
in a vertical plane above the center of the shaft. 
Tighten set screws. 
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Figure 14—Selector Dial Change Mechanism 
Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to 
maintain proper adjustment and to provide a limiting 
effect on the movement of the armature. The fre- 
quency response is substantially uniform over a wide 
range. Service operations which may be necessary on 
the pickup are as follows. 


Centering Armature 


Refer to figure 15 showing the pickup inner struc- 
ture. The armature is shown in its proper relation to 
the magnet pole pieces, i.e., exactly centered. When- 
ever this centering adjustment has been disturbed, the 
screws A, B, and C should be loosened and the arm- 
ature clamp adjusted to the point where the vertical 
axis of the armature is at right angles to the horizontal 
axis of the pole pieces, and centered between them. 
This centering operation may be facilitated by insert- 
ing a small rod or nail into the armature needle hole, 
using it as a lever to test the angular movement of 
the armature. The limitations of the movement in 
each direction will be caused by the armature striking 
the pole pieces. The proper adjustment is obtained 
when there is equal angular displacement of the 
armature and adjustment rod or nail to each side of 
the vertical axis of the magnet and coil assembly. The 
screws A and B should then be secured, observing 
care not to disturb the adjustment of the armature 
clamp. Then place the pickup in a vise and secure 
the centering spring-clamp by means of the screw C, 
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allowing the centering spring to remain in the posi- 
tion at which tke armature is exactly centered be- 
tween the pole pieces. With a little practice, the 
correct adjustment of the armature may be readily 
obtained. The air gap between the pole pieces and 
the armature should be kept free from dust, filings, 
and other such foreign materials which would ob- 
struct the movement of the pickup armature. 


Damping Block 


The viscoloid block which is attached to the back 
end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position at it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the di- 
ameter of the armature in order to permit a snug fit. 
With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature (vis- 
coloid side) so that the viscoloid block will fuse at 
the point of contact and become rigidly attached to 
the armature. A special-tip soldering iron constructed 
as shown in figure 16 will be found very useful in 
performing this operation. The iron should be applied 
only long enough to slightly, melt the block and cause 
a small bulge on both sides. 


M-81275 -0 


Orca MFG. CO.INC COVER 


ALIGN ARMATURE 
CENTRALLY BETWEEN 
"POLE PIECES 


_-- POLE PIECES 


CENTERING 
H VISCOLOID 
DAMPING 
f BLOCK 

1 MOUNTING 
4 SCREWS 


COVER 
SCREW 


CENTERING 
--"” SPRING 


**s-- ARMATURE CLAMP 


NEEDLE SCREW BACK COVER 


Figure 15—Details of Pickup 


Replacing Coil 

Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut-a-way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to re-adjust the armature as previously explained 
after re-assembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 
the pickup. This same type of solder should be used 
when necessary for soldering the centering spring to 
the armature. 

Magnetizing 

Loss of magnetization will not usually occur when 

the pickup has received normal care because the mag- 


net and pole pieces are one unit and the magnetic 
circuit remains practically closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a-c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will 
be necessary to re-magnetize the entire structure. To 
do this, it will be necessary to first remove the pickup 
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Figure 16—Special Soldering-Iron Tip 


mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetizer and charg- 
ing the magnet in accordance with the instructions 
accompanying the magnetizer. It is preferable to 
check the polarity of the pickup magnet and to re- 
magnetize it so that the same polarity is maintained. 


Automatic Record Ejector 


The record changing mechanism is designed to 
be simple and fool- proof. Under normal operating 
conditions, service difficulties should be negligible. 
Occasionally, however, certain adjustments may be 
required. These adjustments are illustrated and ex- 
plained in figure 13. 

It is important when servicing the automatic mech- 
anism, to have it placed on a level support. It is also 
important to refrain from forcing the mechanism if 
there is a tendency to bind or jam, since bent levers 
and possibly broken parts may result. 

The tip of the record ejector is adjustable in re- 
lation to the turntable spindle, the two being exactly 
coaxial when properly adjusted. To align the tip, re- 
move the rubber silencer of the ejector assembly, 
loosen ejector tip retaining nut and slide the tip 
assembly to the position where it is in true-line with 
the axis of the turntable spindle. This adjustment may 
be simplified by placing several records on the turn- 
table, depressing the spindle through the top record 
hole and lining up the ejector tip in the spindle hole 
of the record. 

To insure that the ejector tip rotates freely, apply 
a slight amount of oil to the shank of the tip at the 
point where it is in contact with the ball bearing. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


~| Srock List Stock 
DESCRIPTION Paice No. 


RECEIVER ASSEMBLIES 


Bracket—Volume control mounting bracket 
Bracket—Band changeover switch bracket. 
Cap—Grid contact cap—Package of 5.... 
Capacitor—33 Mmfd. (C57) 
Capacitor—56 Mmfd. (C62) 
Capacitor—120 Mmfd. (C60, C61) 
Capacitor—390 Mmfd. (C46, C47, C50, 
C51) 

Capacitor—1500 Mmfd. (C66) 

Capacitor—.0025 Mfd. (C63) 

Capacitor—.005 Mfd. (C71) 

Capacitor—.01 Mfd. (C45, C49, C59, 
C102) 

Capacitor—.05 Mfd. (C64) 

Capacitor—0.1 Mfd. (C52, C99) 

Capacitor—0.25 Mfd. (C53) 

Capacitor—8 Mfd. (C72) 

Capacitor—18 Mfd. (C54, C73) 

Capacitor—20 Mfd. (C65) 

Compensator Pack—Comprising two .015 
Mfd., one .05 Mfd. capacitors and one 
27,000 ohms, one 22,000 ohms, one 
12,000 ohms resistors (C55, C56, C58, 
R15, R16, R17) 

Core—Core and stud assembly for inter- 
mediate frequency transformers 

Filter Pack—Comprising two .453 Henry 
Chokes, two 560 Mmfd., one 1,000 
Mmfd. and one 2,200 Mmfd. capacitors 
(L30, L31, C67, C68, C69, C70) 

Foot—Chassis foot assembly—Package of 2 

Lamp—Pilot lamp—Package of 5 

Link—Link mechanism on band indicator 
operating arm 

Resistor—Voltage divider—Comprising one 
600 ohms, one 5,000 ohms, one 3,950 
ohms, one 25 ohms and one 19 ohms 
sections (R27, R28, R29, R30, R31).. 

Resistor—1,000 ohms—insulated, 1/4 watt 
(R12)—Package of 5 

Resistor — 1,000. ohms —carbon type, 1/4 
watt (R10, R14)—Package of 5 


DESCRIPTION 


Resistor—3,300 ohms—carbon type, 1 watt 
(R55) 

Resistor—3,300 ohms—insulated, 1/4, watt 
(R25)—Package of 5 

Resistor—15,000 ohms—carbon type, 
watt (R26) 

Resistor—56,000 ohms—carbon type, 1/10 
watt (R19)—Package of 5 

Resistor—82,000 ohms—carbon type, %4 
watt (R13)—Package of 5 

Resistor — 100,000 ohms—carbon type, 
1/10 watt (R11)—Package of 5 

Resistor—220,000 ohms—carbon type, 1/4 
watt (R54)—Package of 5 

Resistor — 220,000 ohms —carbon type, 
1/10 watt (R20)—Package of 5 

Resistor—1.0 megohm—carbon type, 1/10 
watt — located in tuning tube socket 
(R24)—Package of 5 

Resistor—2.2 megohm— insulated, 1/, watt 
(R21)—Package of 5 

Resistor—3.3 megohm—carbon type, 
watt (R22, R23)—-Package of 5 

Scale—Vernier dial scale 

Shield—Intermediate frequency transformer 
shield 


Socket—6-contact 6C5 Radiotron socket. . 

Socket—7-contact 6K7 or 6H6 Radiotron 
socket 

Socket—Upper left or lower right-hand dial 
lamp socket 

Socket—Upper right or lower left-hand dial 
lamp socket 

Socket—Tuning tube socket and cover.... 

Socket—8-contact R.F. unit voltage supply 
socket 

Spring—Retaining spring for core in I.F. 
transformer—Package of 10 

Stud—Band indicator operating arm stud— 


Package of 5 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS—Continued 


DESCRIPTION 


Switch — Low frequency tone and power 
Switch’*((S5).° Si.) ivi trois peateencetale eters 
Switch—-Bias switch (S10)...........0% 
Tone control — High frequency tone and 
fidelitycontrol” (R52, $4)... ce wee ole 
Transformer—First intermediate frequency 
transformer (L24, L25, L40, C46, C47). 
Transformer — Second intermediate  fre- 
quency transformer (L26, L27, C50, 
CSD) Si lantatean cucu ace, alot batons Oars eras 
Transformer—Third intermediate frequency 
transformer (L28, L29, C60, C61, C62, 
Ri95.R 10) coats sel ee ee 
Volume’ Control (R18). 27... +e on eo oe 


MAGIC BRAIN UNIT ASSEMBLIES 


Board — 3-contact antenna and ground 
terminal: boardas tess oie sternite ans 
Bushing — Variable condenser mounting 
bushing assembly—Package of 3...... 
Cable — Shielded power cable, approxi- 
mately 4 inches long, complete with 8- 
contactemalecaplugicctepscicneneeniater 
Cap—Grid contact cap—Package of 5... 
Capacitor—Adjustable trimmer capacitor 
(C3 CAS CS, C67.Cl4-1 ONG) <ceeecn ee 
Capacitor—Adjustable trimmer capacitor 
(CLOMECIS NED AE38 C39) hae ee 
Capacitor—Adjustable trimmer capacitor 
(CIB E3563 6.1 C37) errata toe are 
Capacitor—15 Mmfd. (C34)........... 
Capacitor—18 Mmfd. (C15)........... 
Capacitor—36 Mmfd. (C40)........... 
Capacitor—56 Mmfd. (C24)........... 
Capacitor—56 Mmfd. ( \istarsscbat cures te 
Capacitor—56 Mmfd. (C2, C44)....... 
C11 


ee ple 6:9 eles te 6 


a ery 


(G21) ee eae 
Capacitor—560 Mmfd. (C7, C26, C33, 


O42) ie ite la ye al aes se Ris 
Capacitor—1,500 Mmfd. (C12)........ 
Capacitor—1,550 Mmfd. (C20)........ 
Capacitor—4,500 Mmfd. (C19)........ 
Capacitor—4,700 Mmfd. (C43)........ 
Capacitor—.01 Mfd. (C8, C30, C31, C32) 
Coil—Antenna coil and shield, XABC 

bands (2 sie aecled 156) een ee ee 
Coil—Antenna coil, “D” band (L13, L14) 
Coil—Detector coil and shield, XABC 

bands (L15, L16, L17, L18. L19, L20) 
Coil—Oscillator coil and shield, ABC 

bands (e780 eye ete nes ee ence 
Coil—Oscillator coil and shield, X band 

only, (EO eR me re ein ce ene 
Coil—Oscillator coil, ‘“D” 


oe eel a 06 0-0) 06 ie oleae s 6 0s e 6 s,'s 


9; Si ehie. ere” 6 (ste lere leial = 


cover for power cable, Stock No. 12886 
Core—Adjustable core and stud for Stock 
IN O11269:4)7 08 5s etter ts cee serene 


Noi 27 OSS ACC tee te wen Reena 
Core—Adjustable core and stud for Stock 
NowI2SS8 ieee eet nee tes ee 
Resistor—560 ohms—carbon type, 1/4 watt 
(RZ) == Packagenofi5 sane tes none 
Resistor—1,000 ohms—carbon type, 
watt (R3)—Package of 5............ 
Resistor—5,600 ohms—carbon type, 1 watt 
(RG) sete core sites ee ee ine erin 


POOR CCN ans 
See wwe 
eee eee eer ene 


SF 8 (eye) 6:14) a) sie) 61600) a5 leuvL exevielishe jaralte isteach 


Shield—Coil shield for Stock No. 12881. 
Socket—7-contact 6K7 Radiotron socket. . 
Socket—7-contact 6L7 Radiotron socket.. 
Socket—8-contact 6J7 Radiotron socket... 
Spring—Retaining spring for core, Stock 
Nos. 12664, 12800, 12882 — Package 
Switch — Range switch and mounting nut 
(SUR¢S22153)): 5. eee eee ee ee 
Trap—W ave-trap, complete (L1)........ 
DRIVE ASSEMBLIES 
Ball—5/32-inch diameter steel ball 
planetary drive—Package of 20........ 
Ball—1g-inch diameter steel ball for plane- 
tary drive bearing—Package of 20..... 
Bushing—Plate and bushing assembly for 
planetary drive mounting............. 
Coupling—Flexible coupling and shaft as- 
sembly completes sm suis a creeiere eeiee 
Dial—Band indicating dial and cam as- 
SCMDL Yt Mastererteicle peeicde Merete Tea 
Drive—Variable tuning condenser drive, 
complete, including mounting bracket 
drive, dial scale and indicator, less ver- 
nier dial, Stock No. 12870 and link, 
Stock ~Nowl2S68ennese anc oes 
Gear—Anti-lash drive gear, complete.... 
Gear—Sector gear and link assembly for 
bandgselecton gan -ckutns ences tee aera 
Indicator—Station selector indicator pointer 
Link—Link and roller assembly, complete 
WILRISDELM OMe s cvelecierctece: hetero ucntie ee eres 
Screen—Dial lamp screen and light dif- 
LUSEL tents teeta dete crecopeey eR rea te 
Screw—Set screw for flexible coupling or 
, Stock Nos. 12905 and 12906 — 
Shaft—Direct drive shaft and pinion gear 
fonsplanetanya drivers elses ieee 
Shaft—Vernier drive shaft for planetary 
GriVe. Chrssaracete theese ae pr terete 
Spring — Tension spring for planetary 
drive bearing—Package of 10......... 
Spring—Tension spring for gear, Stock 
No. 12906—Package of 10........... 
Spring—Tension spring for link, Stock No. 
8051——PackageroLs5n sera ee 
AMPLIFIER ASSEMBLIES 
Cap—Grid contact cap—Package of 5.... 
Cap—Top shield cap for 6L7 Radiotron.. 
Capacitor—270 Mmfd. (C90, C91)...... 
Capacitor—.0025 Mfd. (C88).......... 
Capacitor—.005 Mfd. (C93, C94)....... 
Capacitor—.005 Mfd, (C92)........... 
Capacitor—.035 Mfd. (C79)........... 
Capacitor—.05 Mfd. (C85)............ 
Capacitor—.05 Mfd. (C81)............ 
Capacitor—0.1 Mfd. (C89, C100)...... 
Capacitor—.25 Mfd. (C87)............ 
Capacitor—.25 Mfd. (C101)........... 
Capacitor—10 Mfd. (C97)............. 
Capacitor—10 Mfd. (C86)............. 
Capacitor—18 Mfd. (C84, C95)........ 
Capacitor—18 Mfd. (C98)............. 
Capacitor—20 Mfd. (C83)............. 
Capacitor—30 Mfd. (C96)............. 
Capacitor—Capacitor pack, comprising 3 
sections, each 0.5 Mfd. (C78, C80, C82) 
Clamp—Volume control or speaker cable 
Claim puis saleciocepei ecco tiie aes nee 
Cover——Fusescovers cmt itrincat mentee 
Expander—Control (R46) ............. 
Fuse—3-ampere fuse (F1)—Package of 5. 
Mounting—Fuse mounting ............- 
Plate—6L7 socket mounting plate assembly, 
less: socket. See aie celeron tee oe 
Reactor—Filter reactor (L37)........... 
Resistor—270 ohms—insulated, 1/4 watt 
(R39) Package rofrdls acct arene ate 
Resistor—2,200 ohms—insulated, 1/4 watt 
(R41, R50)—Package of 5........... 
Resistor—5,600 ohms—carbon type, 1 watt 
(RAD) Rov. nero sotars aan eS PE 


ee ee 


Ce ee ry 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS—Continued 


DESCRIPTION 


Resistor—56,000 ohms—insulated, 1/4 watt 
(R53) = —Packavesome dine cisisea cies 
Resistor—100,000 ohms—insulated, 1/4 watt 
(R42, R43, R45, R51)—Package of 5.. 
Resistor—330,000 ohms—insulated, 1/4 watt 


(R37) ——Packate ols ouseriae sci. 9) ders 
Resistor—470,000 ohms—insulated, 1/4 watt 
(R44) ——PackagenOte Da sisieso aleseteieecce 0s 
Resistor—560,000 ohms—insulated,!/, watt 
(R38, R49)—Package of 5.......... 
Socket—4-contact 5Z3 or 2A3 Radiotron 
SOCK EGS c picis scores Rant orclisy o1G"e coop wuenelmin. oes 


Socket—6-contact 6C5 Radiotron socket. . 
Socket—7-contact 6H6 or 6L7 Radiotron 
SOCK Um rar raveteiete a ietegannrepsiene sisuaieus-wiss clas 
Transformer — Interstage transformer (T3, 
E35) 
Transformer—Power transformer, 105-125 
VOlEs DUZO 0 CYClE (GL yatta ;Srieterenelem ete 


EJECT ARM ASSEMBLIES 


Arm—Eject: arm, complete’....:........ 
Ball—1/16-inch diameter steel ball—Pack- 
aATELGOLAL Oa Maan spt eal ere yevats ceaBgcteg a) « » 
Ball—3/16-inch diameter steel ball—Pack- 
AS Ole DO awite netrnt eee > rotslerelavetey. = 
Bearing—Ejector tip bearing and nut.... 
Bracket—Eject ari brackets sis eons shel 
Collar—Eject arm shaft collar and set 
screw 
Gover—-Bject ammi Gover. aie «6 ssc afsimielne. oe 
Cushion—Counter balance roller cushion 
located: inside Of eject arm)... s.00< 6 
Post—Vertical adjustment post — located 


ses, 6. 0) Sudele M6 6.4.0 8 © 60 see 0 sc 0 0 0 


= aie) 70)'0, 0.4 Uuens mim» sisleleie oie 6.e)e\ls)'s\e 66 


Oneject arm bracketesiiasvs. 0. hae wes 
Roller—Eject arm counter balance roller 
—located inside of eject arm.......... 


Screw—No. 6—32-3/16-inch square head 
set screw for eject arm collar — Pack- 
AS CROTON Ole crane, secrene, tien sky et aetae lait a ative) 8) 

Screw—No. 8—36-7/32-inch special screw 
for eject arm tip center adjustment— 


Package ror OuOjciern cravcinid oes seakela se velahel’o: cue 
Shaft and Collar—Eject arm vertical ac- 
tion shaft and collar assembly......... 
Silencer—Ejector tip silencer............ 
Spring — Ejector arm bracket spring — 
Packare sol MOk vereckel ent suvicicicacns devsiere oni s 


Spring—Ejector tip spring—Package of 10 
Tip—Ejector tip with tip center, adjusting 

SCKEW Wand iCapicce hae Mssnicicta ts aon Sie 
Yoke—Eject arm yoke assembly......... 


PICKUP AND ARM ASSEMBLIES 


Arm—Pickup arm, complete less pickup 
MIDE sexe uiie)coifewal rin tafisite'ra'tela vile lo feteiial'e\'n)e, eis nite 
Back—Pickupi backs sin sclele = one sister stems 
Ball—Pickup arm pivot shaft ball bearing— 
Package otal 0 Sacra! steverats ole Glolets ble: <usi 
Bracket — Pickup arm spring, adjusting 
bracket: andl screwieeiracjecieoatres sitet: ¢ 
Cable—Pickup arm operating cable—Pack- 
ALE OL Oe ptechesemotrdeets oe tote ain eieieeter sis 
Coil——Pickupitcotl (lal er aescrcstes sl crore ai 
Connector—Shielded pickup cable and con- 
nector assembly — approximately 43 
inches long—less female connector..... 
Cover—Pickup front cover.........2+0- 
Cover—Pickup back cover with mounting 
SCLEWS cma ate exci reese eran ete Sis 
Damper—Damper assembly for pickup arm 
base—comprising one upper damper and 
bushing, one lower bushing and one 
lower, hearin ths:ccactaeeiescrte laine aeatcetat otis) ¢ 
Escutcheon—Pickup arm escutcheon...... 
Mechanism—Comprising one armature and 
spring assembly, one armature clamp and 
GheRdam perdinyase cml hares ctnolaecte 
Pickup—Pickup unit, complete.......... 
se BPR shaft bearing plug—Package 
ODD atles os Gra fae otametn veRorele akerera ea tenth Stalin 
Rod—Pickup arm trip rod and nut—Pack- 
ALELONO on cha Stevens teste mim ees ickeretote ss 
cence front cover screw—Package 
Ol NOM Mevensysuse farek storeys onbesyskel tare thet <> 
Screw—Nut and washer for mounting pick- 
up to arm—Package of 10............ 
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DESCRIPTION 


3994 
10184 


10174 
6805 
3322 


11881 
12051 


13101 


4674 


4577 
11488 


11542 
11553 


4340 


Screw—Pickup needle screw—Package of 
MO Meevateceie tome pe ler sone cdekeicackateh abs.io) sve} is ie/fetais.. 
Spring — Pickup arm adjusting spring — 
Packap eno pull Oe aerytetcce tes ee syeiociwatess. ona 
OPERATING MECHANISM 


Cam—Cam and gear assembly .......... 
Clutch—Trip lever friction clutch........ 
Cover—Metal cover for trip lever and fric- 

tion) fmgervasseMOly cc 'asietics sre cet ose 
Finger—Manual index lever finger assembly 


Finger—Friction finger assembly......... 
Lever—Manual index lever—less pin..... 
Lever—Main lever and link assembly..... 
Lever—Main spring lever..........000. 


Lever—Trip lever and friction clutch as- 
sembly 
Pawl—Trip pawl assembly.............. 
Pin—Manual index lever pin........... 
Plate—Eject arm actuating plate assembly. 
Screw—Manual index lever finger set screw 
Packaperor jl O's aeiciavessle siersererei cree es 
Screw—Trip lever clutch tension adjust- 
ment screw—Package of 10.......... 
Screw—Special screw used to fasten main 
lever and link assembly bushing—Pack- 
AP ECO Ol eirighsteteretei cle iecs Pes teens 
Spacer—Pickup arm mounting spacer..... 
Spring—Actuating spring—Package of 10. 
Spring—Manual index lever finger tension 
Sspriny=—backape Of 10utie verses 2s. 
Spring——Main spring lever tension spring— 
Packageror LO ccc. ters ore cleared. ss 
Spring—Trip lever latch plate tension— 
ackaperOtmhOmere ater scminne au eset aes 
Spring—Pickup arm cable tension spring— 
PackacerGunlOmerc ieee a itrs w scsle ushers 
Spring—Cam and gear pawl tension spring 
= Packarer On VO cele. aie ats cious ¢ isi oe 
Spring—Cam and gear arm tension spring 
SS PaCkare Ol LOnias niece nine siciehotcetesd« 
Spring—Eject arm horizontal action tension 
Spring-——Packape! Of Oke tenses eens <a 4 
Stud—Pickup arm lift cable stud and nut— 
Packeae foRell Ope a enegure si aieie cues, atele sieies 
Washer—Spring washer—“U” type—Pack- 
ACCT OUL OMe Meaney cei ines ante rereieth arenes g © 
MOTOR ASSEMBLIES 
Motor—105-125 volts—25 cycles (M1).. 
Motor—105-125 volts—50 cycles (M1).. 
Motor—105-125 volts—60 cycles (M1).. 
Suspension Spring— Motor mounting 
spring, washer, and stud assembly — 
Comprising six springs, six cup washers, 
three spring washers and three studs... 


AUTOMATIC SWITCH 
ASSEMBLIES 


Cover—Motor switch cover..........++. 
Plate — Automatic brake latch plate — 
Pack ay rOtin Nevers <cclieacuske terse sarenetsystss: sc 
Springs—Automatic brake springs—Pack- 
MESO MINA yes SSO PTE OO Ct 
Switch Assembly—Automatic switch, com- 
PCL ieieas Ue veytscuausethedeyoen campeon ncvasuerovens: she 
Switch—Motor switch (S9) ...........- 
MOTOR BOARD ASSEMBLIES 


Base — Phonograph compartment lamp 
SOCKeE ANG uDAaSC toys ovarcwisne sce tele Risser = © 
Capacitor—2 Mfd., complete with 2-con- 
tact male connector for use with motor, 
Stock No. 9650 or No. 9651 only (C74) 
Capacitor—4 Mfd., complete with 2-con- 
tact male connector for use with motor, 
Stocks No. 9735" onlys((C74))..0..4-0. + 
Connector—2-contact male connector for 
Stock Nos. 12051, 13101 or phono com- 
PartmentelampeleadGastelstatec si ateieie +c 
Connector—2-contact male connector for 
PHOLOLL CAD eine erawie te cherelere nile laelene Gele-s 
Connector—2-contact female connector for 
MNOLOLELCACSH Ne diesel vrexctar eis oiviahe, leks hele sce 
@over——hurntable.covermaiic icc se ciara: 
Escutcheon — Index escutcheon engraved 
SN Lami al I'D Ole Na teae oie tive susvere’ eislens 
Lamp—Phonograph compartment lamp— 
6:3 volts—Package of 5. ...s.-+0ce ee. 


bid) df @) Gif) 6.0! 8) 6) 010 6 0,e. 8 610, sb) 0) 0 eo pe .6 © 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS—Continued 


Nut—Cap nut for motor board suspension 
assembly—Package of 4.........-.2. 
Rete Pickup LOSE. oie = ch evtimterctere ele shetat ers le 
Roller—Pickup arm cable guide roller — 
Comprising bracket, roller and guide pin 
Shade — Phonograph compartment lamp 
SHAGe meres hel aienstote ter sheashat eeaeterelore tact 
Suspension Spring—Suspension spring, 
washer and bolt assembly for motor 
board — Comprising one bolt, two cup 
washers, two springs, two “C” washers 
and lone capenUt + .cmpusietopasae ele eereteicrate 
Switch — Operating switch — toggle type 
(SS) iste ersten aisterecomner chars: Shona myere 
Turntable —Comiplete: 20% sists os sls cies niniere 


REPRODUCER ASSEMBLIES 


Coil — Field coil and magnet assembly 
(E38 heehee Rasipelere om etre eran aks 


Cone—Reproducer cone (L36).......... 
Plug—5-contact male reproducer plug.... 
Reproducer—Complete ..............6. 


Transformer—Output transformer (T4)... 


MISCELLANEOUS CABLES 
AND PLUGS 


Cable—3-conductor shielded compensation 
cable, approximately 33” long, complete 
with 4-contact male connector—connects 
compensator pack to phonograph volume 
CONELOL Fs. vests exoteeslareteuscersteth aceite on 

Cable—3-conductor shielded fidelity control 
cable, approximately 71/4” long—connects 
fidelity control to receiver............ 

Cable—2-conductor shielded grid switching 
cable, approximately 18” long, complete 
with 4-contact female connector—con- 
nects radio-record switch to amplifier... 

Cable—Shielded input cable, approximately 
14” long, complete with 4-contact male 
connector — connects amplifier to radio- 
record) switchir.. 0... Statacccines miecnotae eres 

Cable—2-conductor pilot and compartment 
lamp cable, approximately 13” long, com- 
plete with two 2-contact female con- 
NECCOLS case arses secs ene Revere ney ate eee 

Cable—3-conductor motor and power switch 
cable, approximately 71/4” long, complete 
with two female connectors — connects 
amplifier to phonograph motor and re- 
celver<powersswitch ican seein lee ee 

Cable—2-conductor motor power cable, ap- 
proximately 35” long, complete with one 
2-contact male and one 2-contact female 
connectors — connects cable stock No. 
13626sto;moton leadswoeye eee ne tea 

Cable—Single conductor shielded output 
cable, approximately 5” long, complete 
with 2-contact female connector — con- 
nects receiver to radio-record switch.... 

Cable—Single conductor shielded output 
cable, approximately 1014” long, com- 
plete with 2-contact male connector— 
connects radio-record switch to radio re- 
CRIVERT pevceteere sietercia ster cree anette aeons 

Cable—4-conductor plate and filament sup- 
ply cable, approximately 9” long, com- 
plete with 4-contact male connector— 
connects receiver to amplifier power 
SUP Ply avelmis ore sa cate ce RRA ee eee 

Cable—2-conductor power cable, approxi- 
mately 27” long, complete with 2-contact 
male connector—connects power switch 
tovamplifi er Gate ee ee ee 

Cable—4-conductor plate and filament sup- 
ply cable, approximately 6” long, com- 
plete with 4-contact female connector— 
connects amplifier power supply to re- 
CEIVER ees grolata casa reslepst ioe aera oe 

Cable—2-conductor shielded tone control 
cable, approximately 28” long, complete 
with 4-contact male connector—connects 
receiver tone control to amplifier....... 

Cable—2-conductor shielded tone control 
‘eable, approximately 10” long, complete 
with female connector—connects ampli- 

fier to receiver tone control 


Oe CCN A et ee IC acy) 


Stock r Stock List 
DESCRIPTION NO. DESCRIPTION Pes 


Cable—2-conductor shielded volume con- 
trol cable, approximately 7!” long, com- 
plete with 2 female connectors—connects 
amplifier to phonograph volume control 
ange expander contr Olwieisuieisieieier aortas 

Cable—2-conductor shielded volume con- 
trol cable, approximately 3714” long, 
complete with two 2-contact male con- 
nectors— connects phonograph volume 
control and expander control to ampli- 
Her Peis asa areas esta the oiece ces neteteiecamea lente 

Connector—2-contact male connector for 
cable stock Nos. 13619, 13641, 13643, 
pilot lamp socket leads, compensator pack 
or input transformer cables........... 

Connector—2-contact female connector for 
cable stock Nos. 12491, 13621, 13623, 
13626 or input transformer cable...... 

Connector — 2-contact male connector for 
cable stock ANON 136420 so. sete ee ere 

Connector—4-contact male connector for 
cable stock Nos. 13622, 13625 or 13644 

Connector—2-contact female connector with 
oblong openings for cable stock Nos. 
S626 FOr MES OAR re erereis lab ecerwtsie steiner te 

Connector—Speaker cable 5-contact female 
COMNTMECTOL ciclo si ee w siss w viele sls wile «lee siclis'« 


Connector—4-contact female connector for 
cable stock Nos. 12490, 13645 or com- 
petisator pack) cable Grreretrtacra coer eats 

Connector — 4-contact male connector for 
cable stock: NowLs620 see once re 

Connector—4-contact female connector for 
cabletstock Nom SO24 cn, eat ctrl center ots 


MISCELLANEOUS ASSEMBLIES 
Bolt — Speaker mounting bolt assembly — 


Packagecoht2 tics clon mere teeereeciont weenie 
Box—Used needle box.............000- 
Bracket—Tuning lamp mounting bracket 

and clamp .vessrs oretstonvcricl eremeenerotreeae 


Cap—Pilot lamp cap and bull’s-eye—Pack- 
AP EUOL Dien sve eereee aletersienh rarer ot tene eemeese 
Compensator Pack — Phonograph compen- 
sator pack complete with :two shielded 
cables and connectors (L32, L33, L34, 
L39, C75, C76, C77, R33, R34, R35).. 
Crystal — Station selector escutcheon and 
Cry Stale. Sitalerersreveler «aaevenee aioe rere raetate 
Cover—Pilot lamp cover. .....0....0006 
Escutcheon—Tuning lamp escutcheon.... 
Expander Control a(R32)ieee ee lee on 
Lamp—Pilot lamp—6.3 volts—Package of 5 
Knob—Large station selector knob—Pack- 


ARENOL Di Wa hies Cares ainrerste ude ete aude atouses 
Knob—Small vernier station selector knob 
—Packapeaf S/teivswrs etetieiseueieycre aces 


Knob—Low frequency tone control and 
power switch, radio-record switch, radio 
volume control, range switch, or high 
Sapa tone control knob — Package 
Of 5 OF Arai aue' eneicsl a tetanic meh enone ere tereeye 

Knob—Phonograph volume control or ex- 
pander control knob—Package of 5.... 

Receptacle—Needle card holder......... 

Roller—Record pocket slide roller—Pack- 
Ager ofe2: <itir outer eats eae bears 

Screw—Chassis mounting screw assembly 
(front) — Comprising one screw, one 
werd and one lock washer—Package 
OL UO iar. Satenaisneietensuoreneisisene ererere eeerare cate 

Screw—Chassis mounting screw assembly 
(bottom) — Comprising one screw, two 
cushions, one spacer, one washer and one 
lock washer—Package of 2............ 

Socket—Pilot lamp socket............0- 

Spring—Retaining spring for knob, Stock 
Nee 11347, 11582 and 12700—Package 
OL).5 revetercrutetsress jorewcusuehulsienetdeelere ater eee 

Spring—Retaining spring for knob, Stock 
No. 12699—Package of 10........... 

Switch—Radio-record switch (S6)....... 

Transformer — Phonograph input trans- 
former .CL2)\pcucdeunienoe nce sven 

Transformer — Step-down transformer for 
220 volts, 50-60 cycle operation....... 

Volume Control—Phonograph volume con- 

trol (R36) Sereete races creas 


The prices quoted above are subject to change without notice. 


First Edition 


——— 1B-23339-3 
(Supplement to IB-23339) 


Cithede-Rav Oscillograph 


Type TMV-122-C 
25-60 CYCLE 


The following sheets contain revised servicing 
information for the Cathode Ray Oscillograph, 
Type TMV-122-C. These sheets are to be used with 
Instruction Book IB-23339, replacing part of the 
servicing information included in that book. 


The theory of operation, installation and opera- 
tion are thoroughly covered in the instruction 
book. However, due to a slight circuit change, the 
operation of the “Range” switch is better described 
as follows (page 15): 


7. “Range” switch, S4, selects one of eight tim- 
ing capacitor values. It thus changes the 
timing axis oscillator frequency in steps 
giving 8 ranges approximately as follows: 


970 v. TO 1150v. 
990V. Te 1060Y, 


No. 1, 10-35; No. 2, 20-65; No. 3, 55-180; 
No. 4, 130-450; No. 5, 300-1050; No. 6, 900- 
3500; No. 7, 2000-7500, and No. 8, 5500- 
18,000 cycles. 


Also under “6. Ampl. ‘B’ Gain Control (horizon- 
tal)” note the following: 

Due to the capacity load on this input poten- 
“tiometer, when operating on “Timing” at the 

higher audio frequencies, linear sweep will 

not be obtained at all settings of this control. 

For best results, the control should be set for 

maximum linearity, which will occur at 

about 2/3 full screen deflection. 

Under “Replacement Parts,” note the addition 
or changes in the items shown on page 5. 
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Figure 1—Radiotron Socket Voltages (Bottom View) 
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DESCRIPTION DESCRIPTION 


————_____ es 


Resistor—1000 ohms—Carbon type— 
ly watt (R8, R32)—-Package of 10. 
Resistor—4700 ohms—Carbon type— 
14 watt (R26)—Package of 5...... 
Resistor—8200 ohms—Carbon type— 
ROWOICT (INGOs 5ELOG) ois sd ks ve tse 
Resistor—10,000 ohms—Carbon type 
14, watt (R27)—Package of 5..... 
Resistor—36,000 ohms—wire wound 
ORR tee ne eet win o's 'e, a ccte ahs hina © 
Resistor—100,000 ohms—Carbon type 
—l, watt (R39)—Package of 5.... 
Resistor—270,000 ohms—Carbon type 
—1 watt (R18)—Package of 5..... 
Resistor—330,000 ohms—Carbon type 
—Il4 watt (R29)—Package of 5.... 
Resistor—390,000 ohms—Carbon type 
—1 watt (R20, R21)—Package of 5. 
Resistor—470,000 ohms—Carbon type 
—l4 watt (R30)—Package of 5.... 
Resistor—820,000 ohms—Carbon type 
—l, watt (R37)—Package of 5.... 
Resistor—1.5 megohm—Carbon type 
—% watt (R35, R36)—Package of 5| 1.00 
Transformer—Power transformer — 


105-125 volts—25-60 cycles........ 


Cap—Contact cap—Package of 5.... 
Capacitor—33 mmfd. (C31)......... 
Capacitor—460 mmfd. (C23)........ 
Capacitor—1350 mmfd. (C24)....... 
Capacitor—3400 mmfd. (C3, C6).... 
Capacitor—3500 mmfd. (C25)....... 
Capacitor—.015 mfd. (C43)......... 
Capacitor—0.035 mfd. (C27)........ 
Capacitor—0.1 mfd. (C28).......... 
Capacitor—0.25 mfd. (C11, C12, C29, 

elise east ar cae tee Sees 
Capacitor—0.25 mfd. (C1, C4, C22, 

RE ee tise a thtis wins sade vel «ee 
Capacitor Pack—Two sections of 0.2 

wid. cach: C33,,G34) winavi «ewes 
Knob—Range or Ext. Sync. switch 

BNOM tris ay Mrariiaie sinha ds Deke EONS 
Potentiometer — Frequency control 

potentiometer (R31)............. 
Resistor—220 ohms—Carbon type— 

Y% watt (R28)—Package of 5..... 
Resistor—330 ohms—Carbon type— 

1/10 watt (R40)—Package of 5.... 
Resistor—910 ohms—Carbon type— 
ly watt (R2, R6)—Package of 5... 


STOCK No. 9640 1B-23339-3 


RCA PARTS DIVISION 


RCA MANUFACTURING CO., INC. CAMDEN, NEW JERSEY, U.S. A. 
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IB-23339- 4 
(Supplement to IB-23339) 


Cathode-Ray Oscillograph 


Type TMV-122-D 
EXTENDED RANGE 


The following sheets contain revised servicing 
information for the Cathode Ray Oscillograph, 
Type TMY-122-D. These sheets are to be used with 
Instruction Book IB-23339, replacing part of the 
servicing information included in that book. 

The timing axis oscillator range extends down 
to approximately four cycles per second and the 
low-frequency response of the horizontal and ver- 
tical amplifiers is better than that of the TMV- 
122-B. Two dual tip jacks are provided to allow 
the use of d.c. deflecting voltages when desired. 
The dual jack on the right (S8) is used for hori- 
zontal deflection, the one on the left (S9) for 
vertical. In both cases the lower jack is connected 
to the ungrounded deflecting plate of the RCA-906 
tube. The beam shift controls are still operative 
for shifting the spot position. Care should be taken 
if any connection is made to the oscillograph 
chassis, as a d.c. voltage may exist between the pin 
jacks and chassis, depending upon the settings of 
the beam shift controls. 

The theory of operation, installation and opera- 
tion are thoroughly covered in the instruction 


Figure 1—Radiotron Socket Voltages (Bottom View) 
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bock. However, due to a slight circuit change, the 
operation of the “Range” switch is better described 
as follows (page 15): 


7. “Range” switch, $4, selects one of eight tim- 
ing capacitor values. It thus changes the 
timing axis oscillator frequency in steps 
giving 8 ranges approximately as follows: 
No. 1, 4-14; No. 2, 12-46; No. 3, 40-160; No. 
4, 130-450; No. 5, 300-1050; No. 6, 900- 
3500; No. 7, 2000-7500; No. 8, 5500-18,000 
cycles. 


Also under “6. Ampl. ‘B’ Gain Control (horizon- 
tal)” note the following: 


Due to the capacity load on this input poten- 
tiometer, when operating on “Timing” at the 
higher audio frequencies, linear sweep will 
not be obtained at all settings of this control. 
For best results, the control should be set for 
maximum linearity, which will occur at 
about 2/3 full screen deflection. 

Under “Replacement Parts,” note the addition 

or changes in the items shown on page 5. 
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DESCRIPTION 


Cap—Contact cap—Package of 5.... 
Capacitor—33 mmfd. (C31) 
Capacitor—460 mmfd. (C23) 
Capacitor—1350 mmfd. (C24) 
Capacitor—3400 mmfd. (C3, C6)... 
Capacitor—3500 mmfd. (C25) 
Capacitor—.015 mfd. (C43) 
Capacitor—0.035 mfd. (C27) 
Capacitor—0.1 mfd. (C28) 
Capacitor—0.25 mfd. (Cll, C12 
C30) 
Capacitor—0.25 mfd. (C1, C4) 
Capacitor—1.0 mfd. (C44, C45, C46) . 
Capacitor Pack—Two sections of 0.2 
mfd. each (C33, C34) 
Jack—Dual tip pin jack 
Knob—Range or Ext. Sync. switch 
knob 
Plug—Pin tip plug for jack, Stock 
No. 11898—Package of 4 
Potentiometer—Frequency 
potentiometer (R31) 
Resistor—220 ohms—Carbon type— 
1% watt (R28)—Package of 5 
Resistor—330 ohms—Carbon type— 
1/10 watt (R40)—Package of 5... 
Resistor—910 ohms—Carbon type— 
ly watt (R2, R6)—Package of 5... 


control 


STOCK No. 9641 


RCA MANUFACTURING CO., INC. 
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DESCRIPTION 


Resietor—1000 ohms—Carbon type— 


1% watt (R8, R32)—Package of 10. 
Resistor—4700 ohms—Carbon type— 
1/, watt (R26)—Package of 5 
Resistor—8200 ohms—Carbon type— 
1 watt (R33, R38) 
Resistor—10,000 ohms—Carbon type 
1, watt (R27)—Package of 5 
Resistor—36,000 ohms—wire wound 
(R34) 
Resistor—100,000 ohms— Carbon 
type—l4 watt (R39)—Package of 
BY 


Resistor—270,000 ohms—Carbon 
type—l watt (R18)—Package of 5. 
Resistor—330,000 ohms— Carbon 
type—!/ watt (R29)—Package of 5. 
Resistor—390,000 ohms— Carbon 
type—l watt (R20, R21)—Package 


Resistor—470,000 ohms— Carbon 
type—14 watt (R30)—Package of 5. 
Resistor—820,000 ohms— Carbon 
type—!4 watt (R37)—Package of 5 
Resistor—1.5 megohm—Carbon type 
—l watt (R35, R36)—Package of 


1B-23339-4 


DIVISION 


CAMDEN, NEW JERSEY, U.S. A. 


BEAT FREQUENCY OSCILLATOR 
TYPE TMV-134-A 


INTRODUCTION 


These instructions cover description, operation, 
maintenance, and servicing of the Type TMV-134-A 
Beat Frequency Oscillator; a portable, self-contained 
instrument for generating audio frequencies from 30 
to 15,000 cycles. In general, this instrument may be 
used wherever it is desired to obtain audio frequencies 
between the ranges given above and is applicable for 
measuring the fidelity of radio receivers, the fre- 
quency response of audio amplifiers, transformer char- 
acteristics, filter characteristics, the frequency charac- 
teristics of amateur transmitters, frequency measure- 
ments, speed measurements, hearing tests, etc. It op- 
erates entirely from an a-c source of 110-120 volts, 
50-60 cycles. The Radiotrons used, and the type cir- 
cuits in which each is employed are thoroughly de- 
scribed in the section entitled “Circuit description.” 

Another important feature is the output trans- 
former which provides for perfect load matching be- 
tween the oscillator output and the most srequently 
encountered impedances; namely, 5,000 ohms, 500 
ohms, and 250 ohms. This transformer is also center- 
tapped for proper operation on balanced-to-ground 
lines. The output signal is continuously controllable. 

A very accurate means of checking the oscillator 
frequency against the power-supply frequency, for 
calibration purposes, is provided by means of a neon 
lamp. At multiple or sub-multiple frequencies of the 
power-supply frequency, it is possible to check the 
oscillator frequency to better than one part in a hun- 


dred. This neon lamp acts as a pilot lamp when not 
used for calibrating purposes, indicating whether or 
not power is being applied to the instrument. 


Figure 1—Beat Frequency Oscillator 


A number of applications and methods of use of 
this Beat Frequency Oscillator are outlined under the 
section entitled “Applications.” 


OPERATION 


Insert the power cord into a convenient power- 
supply outlet of 110-120 volts, 50-60 cycles. Turn the 
110-volt a-c switch “On” and turn the indicator 
switch “On.” The neon lamp should glow, indicating 
that power is applied to the instrument. After ap- 
proximately one minute, the tubes will be heated and 
the oscillator will be in operating condition. For best 
stability, as with any equipment of this nature, it is 
advisable to allow the component parts of the unit to 
reach a steady operating temperature. The time will 
vary with the ambient temperature of the room and 
may require from one-quarter to one-half hour. Turn 
the indicator switch to “Cal.” and advance the out- 
put control to its maximum clockwise position. Set 
the main frequency control to the frequency of the 
power supply (60 cycles for 60-cycle supply or 50 
cycles for 50-cycle supply). Rotate the “Cal. Adj.” 
knob back and forth and stop at the point where the 
neon lamp goes out entirely. This setting is used as 
a reference position only. Now, slowly move the 
“Cal. Adj.” knob in a clockwise direction from this 
reference position. The neon lamp will flicker slowly 
at first, then speed up, and then slow down to a very 
few brilliant flashes per second with both neon lamp 
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plates flashing on and off together. This setting 
should be made so as to obtain the longest time be- 
tween flashes, thus indicating zero beat and proper 
calibration. The movement of the “Cal. Adj.” knob 
(at the outer rim) to obtain this condition will be ap- 
proximately 1/16-inch clockwise from the reference 
position. 

To check this calibration, advance the main control 
to a frequency setting twice that of the power-supply 
frequency. The neon lamp will glow steadily and by 
moving the main frequency control slightly above or 
slightly below this setting, the plates of the neon 
lamp will flash alternately one plate and then the 
other plate. These flashes will not be as bright as for 
the calibration position. The output control should 
be reduced for this check. 

When using the TMV-122-B Cathode-Ray Oscillo- 
graph, connect the 5,000-ohm terminals of the TMV- 
134-A to the vertical input terminals on the oscillo- 
graph and set the oscillograph synchronizing switch 
to its 60-cycle (center) position. Set the main fre- 
quency control of the TMV-134-A to the frequency 
of the power supply and rotate the “Cal. Adj.” knob 
back and forth and stop at the point where the oscillo- 


graph image appears as a straight horizontal line. 
This is the reference position only. Now, advance 
the “Cal. Adj.” knob clockwise until a single sine 
wave appears on the oscillograph screen. To check, 
advance the main frequency control to a setting of 
twice the power-supply frequency. At this setting, 
two sine waves should appear on the screen. 

CAUTION. It is possible to obtain an indication 
of correct calibration when the “Cal. Adj.” knob is 
turned in a counter-clockwise direction from the ref- 
erence point. This will be detected in a check at 
twice the power-supply frequency as the neon lamp 
will go out entirely, or, if the cathode-ray oscillograph 
is used, the image will appear as a horizontal line. 

A pair of headphones connected across the 5,000- 
ohm terminals may be used to listen to the signal 
when becoming familiar with calibration. When cor- 
rectly calibrated, the frequency should increase when 
the main frequency control is turned clockwise from 
its 30-cycle mark. When incorrectly calibrated, the 
frequency will decrease when this control is rotated 
from its 30-cycle mark to a dial reading of twice the 
frequency of the power supply, then increases beyond 
that point. The latter is to be avoided. With a little 
practice the correct calibration point will be readily 
distinguished. After calibration, the indicator switch 
should be turned to its “On” position. The instru- 
ment is then ready for operation. 


When connecting the output terminals to the de- 
vice being tested, connect the 250-, 500-, or 5,000- 
ohm terminals to a load which has an impedance com- 
parable to 250, 500, or 5,000 ohms respectively. It is 
preferable to have the load impedance equal to that 
of the terminals to which it is connected; however, if 
an exact match cannot be obtained, select the ter- 
minals which have the next lower impedance than 


that of the load. 


The output transformer has a center-tap for feed- 
ing lines or circuits which are balanced to ground. 
This center-tap is not grounded to the case (chassis) 
of the TMV-134-A. If hum is encountered, it is ad- 
visable to try various grounding combinations from 
the TMV-134-A case, or center-tap, or both, to the 
ground of the instrument under test. If one side of 
the input of the equipment being tested is grounded, 
do not ground the center-tap of the output trans- 
former unless it is used as the terminal to the 
grounded side. For balanced input lines where the 
center-tap of the equipment under test is grounded, 
best results will normally be obtained by connecting 
the center-tap of the output transformer to the same 
point of ground as the center-tap of the instrument 
under test. Shielded and twisted leads will normally 
be advantageous when protection against hum pickup 
is necessary, or, when running the leads a consider- 
able distance from the TMV-134-A. 


APPLICATIONS 


Several general applications to which this Beat 


Frequency Oscillator can be applied are outlined ’ 


below. Figures 2 to 6 show methods of connection 
and means of measurement for these applications. 
The two meters used for audio-frequency measure- 
ments may be vacuum-tube voltmeters or rectifier a-c 
meters capable of measuring high audio frequencies. 
The same type meters should be used in each posi- 
tion for greatest accuracy. 


Fidelity Characteristics of Radio Receivers 


An over-all electrical fidelity characteristic of a 
radio receiver consists of applying a modulated r-f 
signal into the antenna stage and measuring the audio 
output voltage (at various modulating frequencies) 
across the loudspeaker voice coil. 

Connect the 250-ohm output terminals of the 


Figure 


TMV-134-A to a test oscillator capable of being ex- 
ternally modulated. The RCA TMV-97-C Test Oscil- 
lator has a jack provided for this purpose. Connect 
the output terminals of the test oscillator to the an- 
tenna and ground terminals of the receiver under 
test. Turn the receiver volume control to its minimum 
position. Connect a suitable a-f voltmeter across the 
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250-ohm terminals of the TMV-134-A and, another > 
similar meter across the loudspeaker voice coil. The 
arrangement is shown by figure 2. Set the test oscil- 
lator to 1,000 kc and adjust its output to deliver ap- 
proximately 2 millivolts into the receiver antenna 
stage. This output will be obtained from the TMV- 
97-C test oscillator with its Hi-Lo switch set to “Lo” 
and its output control set to maximum. Adjust the 
frequency of the TMV-134-A to a frequency between 
3,500 and 5,000 cycles to give best indication on the 
meter as explained below, and adjust its output to 3.4 
volts. Tune the radio receiver to the 1,000-kc signal 
and advance its volume control until the meter across 
the voice coil shows an observable indication. Tune 
the receiver back and forth through the signal, noting 
that two peaks will be observed on the meter. These 
peaks indicate the side-band response. The receiver 


RECEIVER 
UNDER 
TEST 


ae VOICE COIL 


2—Receiver Fidelity Measurements 


should then be carefully tuned to the lowest meter 
reading between the peaks. The receiver is then pre- 
cisely tuned to the test oscillator frequency. Now, 
shift the TMV-134-A frequency to 400 cycles and 
adjust its output to 5.4 volts. Adjust the receiver 
volume control until the power delivered to the loud- 
speaker voice coil is 0.1 watt. Knowing the voice coil 


impedance, the voltage required across the voice coil 
to obtain this power may be calculated by use of the 
formula: 


E (volts) = \/W x Zyc 
; Where W is the desired output in watts and Zyc 
is the impedance of the voice coil in ohms. 
Example: The desired output is 0.1 watt and the 
voice coil impedance is 3 ohms, the voltage is 
E=\V/01x3=\/03 =0.55 


By rearranging this formula, the power in watts de- 
livered to the voice coil may be calculated by 


(E)? 
W (watts) = 
Zvc 
using the same values as above 
LOSS) 520.3 
= = — = 0.1 
3 3 


After setting the volume control to obtain the 
specified output at 400 cycles, vary the frequency of 
the TMV-134-A through the desired audio range, 
keeping its output at 5.4 volts (this gives approxi- 


ATTENUATOR 
O SEE FIGURES 
BELOW 


Ry to the total resistance Ry + Ry will determine 
the voltage Ey which is applied to the amplifier when 
the output voltage E,; of the TMV-134-A is known. 
Ry should always be less than one-twentieth of the 
input impedance of the amplifier. Example: Assume 
the input voltage Ey to an audio amplifier for rated 
output is 0.1 volt. Using the 5,000-ohm terminals of 
the TMV-134-A, R; + Ro should be 5,000 ohms. 
A convenient value to adjust the TMV-134-A output 
for these terminals is 10 volts. The voltage ratio be- 
tween the output of the TMV-134-A and the input 
of the amplifier will then be 100 to 1. Ry should 


then be 500 of R; + Rg or 50 ohms. R, should 


be 5,000-—50 or 4,950 ohms. This example is given 
as a guide for calculating the values of resistance 
needed. Any combination of resistance values may 
be worked out to give the required input voltage. 
The voltage gain of an amplifier is the ratio of the 
output voltage to the input voltage. Using the attenu- 
ator and reading the two meters in the circuits of 
figure 3, knowing the values of R, and Rg, the 


Es (Ri “ar Ro) This formula 
— (wit Re or t.) 


Gain = Re oF 
Ro 4 E, omitted, 


AUDIO AMR PROPER LOAD RESISTANCE 
OR VOICE COIL. 


9 INPUT TRANS. 6 


Figure 3—Audio Amplifier Frequency Response 


mately 30% modulation of the TMV-97-C) and re- 
cord the variations of the voltage across the loud- 
speaker voice coil. 


Audio Amplifier Frequency Response 

In general, audio amplifier frequency response is 
taken the same way as the fidelity of a radio receiver 
except that no test oscillator is used. Figure 3 shows 
the general arrangement. The output of the TMV- 
134-A may be fed directly into the input of the audio 
amplifier, or, when the input voltage required for the 
amplifier is so low that it is practically impossible to 
measure it with an ordinary voltmeter, an attenuator 
should be used. This will provide a definite ratio be- 
tween the output voltage of the TMV-134-A and the 
input voltage fed to the amplifier. 

Normally, either of two types of attenuators may 
be used and each type has its particular advantage. 
If one side of the amplifier input is grounded, the 
arrangement shown at the left may be used. The 
value of Ry + Rg» should be equal to or greater than 
the impedance of the terminals of the TMV-134-A to 


which they are connected (i.e., 250 ohms total for _ 


250-ohm. taps, 500 ohms total ‘for 500-ohm taps, or 
5,000 ohms total for 5,000-ohm taps). The ratio of 
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Assume Eg to be 5 volts and using the constants in 
the above example 


5 (4950+ 50) 5X 5,000 


Gain = == 5h) 


50 X 10 500 


When the input circuit to the amplifier is balanced- 
to-ground, the attenuator shown at the right should 
be used. The values of Rg and Rs should be equal, 
and for the calculations above, Rg + R; should be 
equal to R, so that the ratio of Ry to the total re- 
sistance Rg + Ry +R; is the same as the ratio of 
R. to the total resistance Ry + Ry. 

The value of the resistance feeding the input of 
the amplifier (Ry shown at left or Ry shown at right) 
should always be less than one-twentieth the value of 
the input impedance of the amplifier. The amplifier 
input may consist of a transformer, resistor, or tube 
load. 

When an input transformer is incorporated in the 
amplifier, a resistor Rg, equal to the input impedance 
of the amplifier, should be placed in series with the 
amplifier input to provide proper impedance matching. 
The output of the audio amplifier should be con- 


nected to the speaker voice coil or an equivalent load 
resistor Rz. The decrease in the output load imped- 
ance caused by the meter should be taken into con- 
sideration for best accuracy. 


Audio Transformers and Filter Characteristics 


The above arrangement for audio amplifiers will 
apply to input transformers. The value of Rg should 
be equal to the input impedance of the transformer, 
and the load on the secondary should be equal to the 
load into which it works. Where it connects directly 
to a tube, a vacuum-tube voltmeter will approximate 
the tube load and will be the only loading required. 
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Figure 4—Audio Transformer Characteristics 


Normally, the step-up ratio is high and an attenuator 
should be used. Calculations for gain will be the 
same as for amplifiers. 

For audio interstage and output transformers (ex- 
cept push-pull) it may be necessary to pass current 
through the primary winding. The battery voltage 
should be such that the current is equivalent to the 
normal current under operating conditions. Figure 4 
shows the arrangement. This current is measured by 
a d-c milliammeter M-3 inserted in series with the 
primary. Resistor Rg should be equal to the plate 
impedance of the tube from which the transformer 
works, and Rg should be equivalent to the secondary 
loading—normally the capacity between tube elements 
—and a vacuum-tube voltmeter will approximate this 
load. Likewise, if Rg is high, a vacuum-tube. volt- 
meter should be used. Any special loading on either 


be a vacuum-tube voltmeter. For lower impedance 
values, M-2 + Rg in parallel must be equal to the 
output impedance of the filter. 


For transformers having push-pull primaries, Rg 
should be equal to the sum of the plate resistances of 
the tubes from which the transformer works and the 
total primary connected to the circuit. When the 
transformer has a push-pull secondary, the voltmeter 
and load should be connected across the total winding. 

For output transformers (not push-pull) Rg should 
be equal to the voice coil impedance of the speaker 
for which it was designed. 


Amateur Transmitter Over-all Frequency Characteristics 


When taking over-all frequency characteristics of 
an amateur transmitter, some type of modulation indi- 
cator is necessary. The most convenient device for this 
use is a Cathode-Ray Oscillograph such as the Type 
TMV-122-B. Connect the TMV-134-A to the trans- 
mitter microphone transformer (one 5,000-ohm ter- 
minal to high side, and center-tap to transmitter 
ground) as indicated in figure 5; also, connect the 
TMV-134-A to the “Ext. Sync.” terminals of the 
Cathode-Ray Oscillograph. Place a pickup coil near 
the output of the power amplifier stage of the trans- 
mitter and connect it to the vertical input of the 
Cathode-Ray Oscillograph. 

The audio voltage from the TMV-134-A should 
then be held constant to give the desired percentage 
modulation at a given audio frequency, normally 
1,000 cycles. The sweep-frequency oscillator in the 
oscillograph should be adjusted to give approximately 
three patterns on the screen. Data is then taken for 
variation in percentage modulation with variation in 
audio frequency. Measuring the percentage modula- 
tion is fully covered in the instructions on the TMV- 
122-B Oscillograph. 
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Figure 5—Amateur Transmitter Frequency Characteristics 


the primary or secondary should be duplicated if the 
performance in a particular circuit is to be measured. 
A capacitor C, should be connected in series with the 
meter M-1 to block out the d-c which would other- 
wise give false readings. The battery polarity should 
be such as to give the highest reading on M1! at 60 
cycles. For interstage transformers, the 250-ohm ter- 
minals on the TMV-134-A should be used; for out- 
agent ok the 5,000-ohm terminals should be 
used. 


For filters, Rg and Rg should be equal to the char- 
acteristic impedance of the input and output circuits 
of the filter, or the impedance from which the filter 
works and works into. Where Rg is high, M-2 should 


Frequency Measurements 


Frequencies from a few cycles per second up to 150 
kilocycles per second may be measured with this 
instrument in conjunction with the TMV-122-B 
Cathode-Ray Oscillograph. This information is com- 
pletely explained in the instruction book for the 
TMV-122-B. 


Stroboscopic Speed Measurements 


The speed of rotating shafts, motors, etc., may be 
readily measured with this instrument. Figure 6 
shows the arrangement. A disc, made up in equally 
divided black and white spaces) should be placed on 
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the rotating member. The number of sections varies 
inversely with the speed. 
The number of black spaces can be readily chosen 
by trial in the formula 
60 < f 
RPM = 


where 60 = seconds per minute, 
f = frequency in cycle per second, 
N = number of black sections. 


Example: N = 4 sections, f = 100 c.p.s. 


60 x 100 
RPM = ———— 
4 


The additional equipment required for these meas- 
urements is a battery of about 45 volts and a Y-watt 
neon lamp. The neon lamp should be held close to 
the disc and the frequency of the oscillator varied 


== FO) 


until the segments appear motionless and of the same 
width as the original size of the segments. 

In some cases, more than 45 volts may be used 
This can best be determined by turning the TMV- 
134-A output control to its minimum position and 
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Figure 6—Stroboscopic Speed Measurements 


connecting enough battery so that the neon lamp just 
lights. Then reduce this battery potential by approxi- 
mately 10 volts and the desired results are obtained. 

When the rotating members are wheels, with 
spokes or gears, this can be done directly if the teeth 
or spokes are painted white. Then the number of 
spokes or teeth is N in the formula. 
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Circuit Description 


The RCA TMV-134-A Beat Frequency Oscillator 
consists of two radio-frequency oscillators whose out- 
puts are combined in a detector to produce the de- 
sired audio beat-note or difference freyuency which 


is amplified and fed to the output transformer. Refer- 
ring to the schematic circuit diagram (figure 7) the 
following action takes place. 

A fixed rf oscillator stage, consisting of a self- 
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biased RCA-954 acorn-type pentode Radiotron and 
its associated capacity and inductance, oscillates at a 
frequency of 350 kc; the second grid of this tube 
operates as the oscillator plate. The plate (termed 
“work plate”) is electron coupled to the oscillation- 
generating portion of the tube and feeds into the 
primary of the i-f transformer. The secondary of this 
i-f transformer is connected in series with the cathode 
of the self-biased RCA-955 acorn-type detector tube 
which provides detector-cathode modulation at the 
frequency of the fixed oscillator. 

The variable r-f oscillator stage consists of a similar 
circuit to that of the fixed oscillator except that the 
main frequency control C-22 is connected across L-4 
and provides the required variable capacity to change 
the frequency from 30 to 15,000 cycles below that of 
the fixed oscillator. The electron-coupled work plate 
is resistance-capacitance coupled to the grid of the 
RCA-955 detector tube. This provides detector-grid 
modulation at the frequency of the variable oscillator. 

The method of electron coupling of each oscillator 
circuit provides good stability and effectually prevents 
external circuit effects reflecting to the oscillator cir- 
cuits, which would otherwise have a tendency to 
cause frequency drift, instability, and non-uniform 
output. 

The two r-f oscillator signals, one entering the 
cathode circuit and one entering the grid circuit, are 
detected by the RCA-955 Radiotron. The output of 
this stage is fed to the control grid of the RCA-955 
fixed-bias amplifier through a two-stage r-f filter. This 
filter allows only the detected audio voltage to be ap- 
plied to the amplifier grid. The output control R-6 
is connected in the grid circuit of the amplifier stage 
and allows continuous control of the output voltage. 
The output of the amplifier stage is then fed into a 
statically shielded output transformer. This trans- 
former is designed to work into loads of 250, 500, or 
5,000 ohms. A center-tap is provided so that lines or 
circuits of these impedances may be balanced to 
ground. 

The power supply consists of an RCA-84 full-wave 
rectifier working into a condenser input-filter circuit. 
The output of the filter circuit supplies the d-c volt- 
ages required for the various circuits of the apparatus. 


A neon lamp is used either as a pilot lamp or as a 
calibration indicator depending on the position of the 
indicator switch. In the “calibration” position a por- 
tion of the a-c voltage from the high-voltage winding 
of the power transformer is impressed on one plate of 
the neon lamp from the junction of resistors R-8 and 
R-9 through a 100,000-ohm resistor R-7. The other 
plate of the neon lamp is connected through C-21 to 
the output of the RCA-955 amplifier. Proper calibra- 
tion is indicated when the two frequencies applied to 
the neon lamp are the same. The lamp will then stay 
lit continuously or stay out continuously depending 
on the phase relation of the applied voltages. When 
the frequencies are nearly the same, both plates of 
the lamp will flash together at the difference fre- 
quency. In the “on” position, the neon lamp is con- 
nected from the junction of resistors R-9 and R-10 
to ground and acts as a pilot lamp. A small air con- 
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denser C-6 is connected in parallel with the main fre- 
quency control to change the frequency of the vari- 
able oscillator for setting the calibration point. 


Maintenance 


The various diagrams given in this booklet contain 
such information as will be needed to locate causes 
for defective operation if such develops. The values 
of the various resistors, capacitors, and inductances 
are indicated adjacent to the symbols signifying these 
parts on the diagrams. Identification titles, such as 
R-3, L-2, and C-l, etc., are provided for reference 
between the illustrations and the Replacement Parts 
List. These identifications are in a sequence which 
begins at the left of the diagram and increases nu- 
merically from left to right, thus facilitating the loca- 
tion of such parts on the schematic diagram. 

The coils, reactors, and transformer windings are 
rated in terms of their d-c resistance. This method of 
rating provides ready means for checking continuity 
of circuits. Suspected faulty circuits or parts may be 
checked and their resistances compared with the value 
given on the schematic diagram. 

Failure of operation may result from: 

(1) Power supply being “off.” 

(2) Open fuse within the instrument. 
(3) Defective tubes. 

(4) Defects within the instrument itself. 

Low output or improper calibration may result from: 
(1) Improper alignment of the various circuits. 
(2) Oscillator coil shields loose or removed. 

(3) Defective tubes. 
(4) Improper setting of control knobs on shafts. 
(5) Defects within the instrument itself. 

CAUTION.—Disconnect power supply before re- 
moving case. 

Care in removing the case will prevent damage to 
the internal parts, especially the acorn-type Radio- 
trons. After the four screws around the front panel 
are removed, the panel should be tilted forward and 
the case carefully slipped off. DO NOT PLACE 
THE INSTRUMENT IN SUCH A POSITION AS 
TO REST ON OR DAMAGE THE ACORN 
TUBE TOP (PLATE) CONTACTS. 


Alignment Procedure 


Correct alignment of both oscillator circuits is 
necessary for proper frequency calibration, and cor- 
rect adjustment of the i-f transformer primary trim- 
mer is essential for proper output. All of these cir- 
cuits should be properly adjusted every six months 
or immediately after any repairs or replacements have 
been made which affect the oscillator circuits. If 
either or both of the RCA-954 oscillator tubes have 
been interchanged or replaced, these circuits should 
also be aligned, since correct alignment depends on 
the tube characteristics. Adherence to these points 
will assure continued accuracy of calibration and out- 
put. Proceed as follows: 

Remove the instrument from its case and place it 
on one side so that all trimmer adjustments are acces- 
sible. Make sure that the two oscillator shields are 
securely screwed in place and that all tubes are in 
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secure contact with their socket terminals. Make sure 
that both oscillator plate leads are making good con- 
tact with the top connections on these tubes. Reset 
the control knobs, as explained in section below, if 
necessary. 


Fixed Oscillator Alignment 

Place the instrument in operation with both the 
power and indicator switches to their “On” positions, 
the output control to its maximum (clockwise) posi- 
tion, and the main control to its 15,000-cycle position. 
Tune in a radio receiver accurately to 700 kc—either 
to a broadcast station or to an RCA TMV-133-A 
Crystal Calibrator. The crystal calibrator should be 
connected for d-c plate operation, using 22!/2 volts or 
more with its output switch to its “Lo” position. This 
wives the seventh harmonic for the 700-ke signal. 
Connect a lead from any one of the output terminals 
of the Beat Frequency Oscillator to the antenna ter- 
minal on the receiver, leaving the receiver antenna 
connected. These operations will feed two signals 
into the receiver: (1) The broadcast station carrier 
or the Crystal Calibrator frequency, and (2) the fixed 
oscillator frequency from the Beat Frequency Oscil- 
lator. The second harmonic of the fixed oscillator will 
be used for indication since its fundamental is 350 ke. 
Adjust trimmer C-7 of the fixed oscillator (see figure 
10 for location) until zero beat is heard in the receiver 
loudspeaker indicating that the fixed oscillator is cor- 
rectly tuned to 350 kc. Disconnect the lead to the 
receiver antenna connection. 


Variable Oscillator Alignment 

After proper alignment of the fixed oscillator, as 
explained above, set the main frequency control to its 
30-cycle position. Set the “Cal. Adj.” pointer to its 
vertical position and place “indicator” switch to 
“Cal.”, leaving the output control set to maximum. 
Adjust trimmer C-5 of the variable oscillator (see 
figure 10 for location) until zero beat occurs between 
the two oscillators. This point will be indicated when 
the neon lamp goes out entirely. A pair of head- 
phones may be connected across the 5,000-ohm out- 
put terminals to obtain the same indication of zero 
beat. The oscillators are now properly aligned but the 
“Cal. Adj.” setting is not correct for operation and 
must be adjusted as described under “Operation.” 


Output Calibration 

Connect a 0—25-volt a-c meter, equivalent load 
5,000 ohms, across the two output terminals marked 
“5000.” If a 1,000-ohm-per-volt meter is used, con- 
nect a carbon resistor of approximately 6,000 ohms in 
parallel with the meter to obtain the equivalent 5,000- 
ohm load. Properly calibrate the instrument as de- 
scribed under “Operation.” Place indicator switch to 
“On” and advance the output control to maximum. 
Set the main frequency control to its 1,000-cycle po- 
sition. Adjust trimmer C-11 on the i-f transformer 
(see figure 9 for location) for 18 volts output. This 
is accomplished by screwing the trimmer all the way 
in and then unscrewing it to obtain the correct volt- 
age. This places the transformer tuning on the lower 
side of resonance. __ 
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Resetting Controls 

The main frequency control pointer should coin- 
cide exactly with the 15,000-cycle mark when the 
variable condenser is set to its position for maximum 
capacity. If, for any reason, this pointer does not 
stop at this position, remove the bakelite knob by 
loosening its set screw and loosen the two set screws 
in the collar to which the main pointer is attached. 
Turn the condenser shaft clockwise until the con- 
denser plates are in their full-mesh (maximum- 
capacity) position. Set the pointer of the main fre- 
quency control exactly on the 15,000-cycle mark and 
tighten the set screws, making sure that neither the 
condenser shaft nor the pointer shifts as these screws 
are tightened; then replace the bakelite tuning knob. 
This setting must be exact for accurate frequency 
calibration. 

The pointers on both the calibration-adjustment 
(Cal. Adj.) knob and the output knob should be in 
a vertical position when the controls are set midway 
between their stops. These knobs may be reset by 
loosening their set screws and resetting the knobs to 
their correct positions. 
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Figure 9—Radiotron Socket Voltages (top) 
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Figure 10—Radiotron Socket Voltages (vottom) 


Radiotron Socket Voltages 

Operating conditions of the basic circuits of this 
instrument may be determined by measuring the volt- 
ages applied to the tube elements. Figure 9 shows 
the voltage values from the socket contacts to ground 
and also those appearing across the heater contacts 
H-H on the four acorn-type Radiotrons on the top 
side of the chassis. Figure 10 shows the rectifier Radio- 
tron voltages on the bottom side of the chassis. Each 
value as specified should hold within +20% when 
the instrument is normally operative with all tubes 
intact and rated voltage applied. Variations in excess 
of this limit will usually be indicative of trouble. 

The voltages given on this diagram are actual 
measured values and are the results obtained after the 
loading of the circuit, by the voltmeter, has taken 
place. 


To fulfill the conditions under which these voltages 
were measured requires a 1,000-ohm-per-volt a-c/d-c 
voltmeter having ranges of 10, 50, and 250 volts. 
Use the nearest range above the voltage to be meas- 
ured. The two oscillator shield cans must be un- 
screwed and removed to measure the voltages of the 
oscillator tubes. 


Radiotrons 


Under ordinary usage, within the ratings specified 
for voltage supply, tube life should be consistent with 
that obtained in other applications. Low output, in- 
ability to calibrate, or total failure of operation may 
be indicative of tube trouble. Caution should be 
taken to make sure that all tubes are in proper con- 
tact with their socket terminals. 

If tube trouble is suspected, the tubes should be 
removed from their sockets and tested in a reliable 
tube-testing device. Replacing a questionable tube 
with one known to be good is another sure and defi- 


nite means of tracing tube trouble. After replacing 
either of the oscillator tubes, the circuits should be 
re-aligned as explained under “Alignment procedure.” 


Fuse Replacement 


A small /2-ampere cartridge fuse provides. protec- 
tion of the power system. The fuse block is mounted 
beside the RCA-84 rectifier tube socket on the top 
side of the chassis. This fuse is intended to protect 
the entire power system of this instrument and, there- 
fore, should not be replaced with one having a higher 
rating nor be shorted out. A fuse failure should be 
carefully investigated before making a replacement 
since fuses of good quality fail only under conditions 
of overload. The cause may originate from a surge 
in the power-supply line, but more likely the reason 
may be found in the apparatus protected, such as 
shorted rectifier elements, etc. Poor contact of the 
fuse clips may result in an open fuse due to the heat 
developed. These contacts should, therefore, be kept 
clean and in secure contact with the fuse. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from any authorized dealers. 


STOCK DESCRIPTION 
No. 


4146]. Block—Fuse block... 0... ecece es oe ews 
Cap—Grid contact cap—Package of 5... 
Capacitor—Adjustable capacitor as in oscil- 
lator coil “assembly: (C5, C7). Oe. ck 
Capacitor pack—Comprising two 5 mfd., 
one 10 mfd., one 20 mfd., and one 12 
mfd., sections (C17, C18, C19, C20, 
ODA ein aig Sh ae OOO or eee 


Capacitor—33 mmfd: (C15)........... 
Capacitor—75 mmfd. (C14)........... 
Capacitor—115 mmfd. (C13).......... 
Capacitor—450 mmfd. (C4)........... 
Capacitor—470 mmfd. (C3)........... 
Capacitor—770 mmfd. (Cl, C2)....... 
Capacitor—2,000 mmfd. (C10)......... 
Capacitor—.05 mfd. (C8, C9)......... 
Capacitor—0.1 mfd. (C21)............ 
Capacitor—.25. mfd), (C16). 2.0.4. 2.0-5 
Clip—Neon lamp clip, terminal, washer 

and 21vets a au came ie, eee 
Coil—Choke coil (L7, L8)............ 


Coil—Oscillator coil—bobbin and coil only 

(LP LOLS LAY tet cer eect eee 
Condenser—Variable condenser (C22)... 
Condenser—Variable condenser for cali- 

bration adjustment (C6)............ 
Escutcheon—Name plate escutcheon for 

frotit' panel. ss coe oe eee 
Foot—Rubber foot—Package of 4...... 
Fuse—!/ ampere fuse (S4)—Package of 5 
Handle—Carrying handle.............. 
Indicator—Frequency indicator pointer. . 
Knob—Main frequency adjusting knob— 

Package ofio2e sa oye eae. ae 
Knob—Variable calibrating condenser or 

yolume*control knob.' ds 2.iaonirus: 
Lamp—Neon lamp.........c.cceseeees 
Reactor—Filter reactor (L9)........... 


List 
PRICE 


Resistor—470 ohms—Carbon 
watt (R15)—Package of 5.......... 
Resistor—4700 ohms—Carbon type—!4 
watt (R13)—Package of 5.......... 
Resistor—4700 ohms—Carbon type—!l4 
watt (R11)—Package of 5.......... 
Resistor—15,000 ohms—Carbon type—1 
Watt CRUZ) st. e sistema vis acer se oe aCe 
Resistor—18,000 ohms—Carbon type— 
1/10 watt (R1, R2)—Package of 5... 
Resistor—27,000 ohms—Carbon type—l4, 
watt (R3)—Package of 5........... 
Resistor—39,000 ohms—Carbon type—l4, 
watt (R16, R17)—Package of 5...... 
Resistor—47,000 ohms—Carbon type—!/, 
watt (R14)—Package of 5.......... 
Resistor—68,000 ohms—Carbon type—!/, 
watt (R5, R8)—Package of 5........ 
Resistor—100,000 ohms—Carbon type— 
VY, watt (R7, R9, R10)—Package of 5 
Resistor—150,000 ohms—Carbon type— 
1/10 watt (R4)—Package of 5....... 
Screw—Set screw for indicator Stock No. 
52479—-Package of 205. c20 2% oe eee ee 
Shield—Oscillator coil shield........... 
Socket—954 or 955 Radiotron socket... 
Socket — 5-contact rectifier Radiotron 
SOCKEES boul ot cara © Gaceletcay eee 
Switch—Double pole double throw toggle 
switch (SZ) Ce eS Cae aa ce 
Switch—"“ON-OFF” switch (S1)....... 
Transformer — Intermediate | frequency 
transformer, complete with shield (L5, 
L6> CLE, C12" R18) ee ee 
Transformer—Output transformer (T2).. 
Transformer——Power transformer 105-125 
wolts, 50-60ncycle.(T L)icc..-estaynde ones 
Volume Control—(R6)....,....0..00 


The prices quoted above are subject to change without notice. 
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Part | 
OPERATING INSTRUCTIONS 


WARNING — WHEN POWER IS ON, THERE IS A HIGH POTENTIAL WHICH MAY CAUSE 
SEVERE SHOCK. DISCONNECT POWER CORD BEFORE WITHDRAWING CHASSIS. 


Introduction 


The Stock No. 150 Test Oscillator is a compact, 
self-contained, a-c operated, portable instrument of 
high accuracy and stability designed especially for 
servicing and test purposes. The instrument sup- 
plies an r-f signal of approximately 0.25 volts over 
a frequency range of 90 to 32,000 ke in six (6) 
ranges. This r-f signal may be amplitude modu- 
lated approximately 30% at 400 cycles for align- 
ment by meter or oscillograph or frequency 
modulated +20 ke maximum at any frequency in 
the above range for use with the Cathode-Ray 
Oscillograph in visual alignment of i-f and r-f cir- 
cuits. The sweep width of the frequency modula- 
tion is adjustable for any value between +20 ke 
at maximum and +0.5 ke at minimum. The Double 
Image Frequency Modulation is accomplished elec- 
tronically (no moving parts) and is entirely free 
from amplitude modulation and requires no ex- 
ternal parts, other than the Cathode-Ray Oscillo- 
graph, for visual work. A synchronizing voltage for 
locking the timing axis oscillator of the Cathode- 
Ray Oscillograph is supplied by the instrument. 
Each coil system (fixed and variable oscillator) is 
enclosed in individual compartments thus shield- 
ing them separately from the remainder of the 
oscillatory circuits and the output system. 

From the earliest days of receiver measure- 
ments, the characteristics of selectivity and sensi- 
tivity were criterions by which receiver perform- 
ance was judged. 

One of the first methods of taking selectivity 
curves was to measure the input to the receiver 
necessary to give normal output at frequency inter- 
-vals of 2 ke steps on each side of resonance up to 
frequencies where the required input was 10,000 
times that required to give normal output at reso- 
nance. The curve was then plotted with carrier 
frequencies taken as the abscissa and the ordinate 
as a ratio of the required r-f input voltages at the 
respective measurement frequencies to the sensi- 
tivity limit of the receiver. 


Another method used for taking selectivity data 
was to hold the r-f input constant and take output 
readings (of various frequencies covering the band 
width of the circuit) by means of a tube voltmeter. 
These readings when plotted versus frequency on 
each side of resonance, gave the selectivity curve 
of the circuit. 

Various other methods have been developed in 
the laboratories to supplant these manual opera- 
tions. These have taken the form of curve drawing 
equipments, in which the response of the circuit 
is traced on curve paper. This paper is moved in 
synchronism with the r-f frequency change and the 
variations in output tube voltmeter are followed 
with a pointer suitably connected with the pen 
tracing the curve. 

Another method is the string galvanometer oscil- 
lograph commonly known as the visual. In this 
method the resonance trace is actually viewed on 
a screen. 

A still later development is the Cathode-Ray 
method of viewing. the resonance curves. This 
method, as does the oscillograph or visual method, 
requires an r-f oscillator whose frequency is varied 
by a rotating sweep condenser in shunt. with the 
oscillator tuning capacitor. A commercial example 
of this type of equipment is the Test Oscillator, 
TMYV-97-C and Frequency Modulator TMV-128 in 


conjunction with TMV-122 Cathode-Ray Oscillo- 
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graph. 

The outgrowth of these developments and various 
methods is the Frequency Modulated Oscillator 
Stock No. 150 in which all of the drawbacks asso- 
ciated with the mechanically operated systems have 
been overcome. 

Figure 1 shows the general appearance of the 
instrument. The front panel carries the following 
controls: 

1. Power switch. 

2. Semi-full vision illuminated dial calibrated 

directly in kilocycles with high and low speed 
concentric knobs for tuning. 


3. Three-position modulation control switch: 
1. No modulation (CW). 
2. Amplitude modulation (400 cycles). 
3. Frequency modulation. 
4. Six-position range switch with following 


ranges: 
Position Range KC 
1 90-325 
2 325-1,000 
3 1,000-2,500 
4 2,500-7,000 
5 7,000-14,500 
6 14,500-32,000 


5. Sweep width control with approximate cali- 

bration from 1 to 40 ke. 

6. Output attenuator: 

(a) Stepped coarse control (3 positions). 
(b) Continuous fine control. 

7. Output binding posts “High” and “Low.” 

8. Synchronizing bind posts “High” and “Low.” 

9. External modulation jack. 

The test oscillator is shipped complete with 
Radiotrons. Figures 8 and 9 show the schematic 
and wiring diagrams respectively. A detailed de- 
scription of the circuit and Radiotrons is given 
under Service Data. 


Installation 


After unpacking the instrument remove the 
seven (7) screws holding the front panel to the 
case and withdraw chassis and front panel feeding 
power cord through hole in back of case. Check 
radiotrons, pilot light and fuse to see if all are 


firmly in place; also check grid leads to see that 
all four are on the radiotron grid caps. Replace 
the case and securing screws and instrument is 
ready for operation. 


Connections 


R-F and I-F Test 


Connect the output from the Test Oscillator to 
the Receiver under test. Connect the “High” ter- 
minal to Receiver antenna terminal for r-f align- 
ment through a proper dummy antenna or resistor 
as advised in the Receiver Service Data (200-ohm 
resistor will usually give correct alignment) or to 
proper i-f grid for i-f alignment. The “0” terminal 
of oscillator is connected to the receiver ground 
(chassis) in either case. Reference to the receiver 
Instruction Book will disclose the proper points 
for making the input connections for either tests. 
Connect the receiver to an output indicating meter 
or to a Cathode-Ray Oscillograph for visual align- 
ment. The output indicating device may be a 
second detector plate current meter, a voltmeter 
on output plates, or a voltmeter or indicating de- 
vice across the cone coil. 


|-F and R-F Test Using Cathode-Ray Oscillograph 


The visual method of both i-f and r-f alignment 
is preferable. For this method the Cathode-Ray 
Oscillograph is preferably connected across the 
output of the second detector. Reference to Re- 


ceiver Service Data will usually disclose the proper 
point of connection. The Oscillator, Receiver and 
Cathode-Ray are connected (preferably with low 
capacity shielded cable) as shown by Figure 3. If 
shielded cable is not available, standard flexible 
wire may be used if the various sets of leads are 
well separated from each other. 


Overall Response 

Connect output from Oscillator to r-f input of 
receiver as in r-f connectiéns above. Place the 
modulation switch on “c-w” position. Plug in a 
Beat Frequency Oscillator such as TMV-134-A or 
other external modulating source into the external 
modulation jack. The Beat Frequency Oscillator 
output should be delivered through a low resist- 
ance output transformer, both leads of which must 
be isolated from ground and instrument case. The 
Beat Frequency Oscillator should be capable of de- 
livering 11 volts rms when connected to a 5,000- 
ohm load for 30% modulation. An output meter 
having a flat frequency characteristic up to the 
highest audio frequency to be employed may 
be connected across the speaker cone coil; how- 


ever, the Cathode-Ray Oscillograph is preferable. 


Operation 


General 


With proper connections established between 
units for test being made, turn test oscillator power 
switch to “on” position and proceed to adjust as 
follows: 

(1) Adjust the six-point range switch and tun- 
ing dial for desired r-f frequency. The tuning dial 
is calibrated directly in kilocycles with six scales, 
one corresponding to each position of range switch. 
The concentric tuning knobs give a coarse and fine 
control for tuning. 


4Ag 


(2) Adjust the three-point modulation switch 
for the type modulation desired.* 

(3) If frequency modulation is to be employed, 
adjust the sweep control for the desired sweep 
width. 

(4) Adjust the output of the test oscillator to 
the particular test requirements. This consists of 
setting the stepped coarse control and continuous 
fine control to give desired output. Both controls 


* If, due to sub-normal 6F7 characteristics, 400-cycle modu- 
lation of the output is not present, when the instrument is 
operating with “Modulation” switch set on “Amp” position, 
the “Modulation” switch should be momentarily rotated to 
the “Freq” position, and back to “Amp.” This procedure will 
sturt the audio oscillator unless the circuit is actually defective, 
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at maximum gives approximately 0.25 volts. Lower 
signal output values should be obtained by reduc- 
ing the stepped control to the approximate value 
desired and then making final adjustment with the 
fine control rather than trying to cover the entire 
reduction by use of the fine control. 


|-F and R-F Alignment with Indicating Meter 


With modulation switch set for amplitude modu- 
lation, adjust the attenuator controls to give the 
desired reading on the indicating meter on the 
output of the receiver. The receiver i-f or r-f trim- 
mers should then be adjusted in accordance with 
the instructions in the Service Notes for the par- 
ticular receiver. To avoid a-v-c action in receiver 
on r-f alignment, it is advisable to use the mini- 
mum signal from the test oscillator at which align- 
ment can be affected. The Service Data for the 
receiver generally suggests a method for eliminat- 
ing a-v-c action during alignment. If this sugges- 
tion is followed, the input will not be critical but 
must always be kept below the overload point for 
the receiver. 


I-F Alignment with Cathode-Ray Oscillograph 


Connections are made as shown in Figure 3 and 
the test oscillator modulation switch is set for fre- 
quency modulation and adjusted for desired sweep 
width. The cathode-ray horizontal timing axis 
oscillator should be synchronized and locked at 
120 cycles or 50 cycles in 25-cycle models. This 
may be accomplished by adjusting timing axis fre- 
quency to give 3-cycle on tube screen with 60-cycle 
pickup for 60-cycle models or 25-cycle pickup for 
25-cycle model on the vertical amplifier (see Figure 
4-f), or adjusting for two superimposed resonance 
curves on the screen with receiver being swept by 
test oscillator. 


4 


The test oscillator output should be coupled to 
the grid of the tube preceding the i-f stage under 
alignment. It is essential that this connection be 
made without altering any of the operating charac- 
teristics of this stage. If the grid of the tube to 
which connection is to be made is at zero d-c po- 
tential with respect to ground, connect the oscil- 
lator to the grid of the tube and disconnect the 


Figure 4-a 


Figure 4-b | | 
Figure 4-c cin. 
Figure 4-d ~f\ 
Figure 4-e j- 
Figure 4-f a5 
444 


lead normally on the grid, the low side of the test 
oscillator output returning to chassis ground. If 
the grid is not at zero d-c potential with respect to 
ground, connect the high side of the test oscillator 
to the grid (disconnecting the lead on the grid) 
and the other side to the “—-C” lead for this grid. 


The “Vertical” binding posts of the oscillograph 
should be connected to the audio output of the 
second detector. For a diode detector this connec- 
tion may be across the volume control alone or 
across both the volume control and automatic 
volume control resistor, if this connection is con- 
venient. When the second detector is a triode, 
tetrode or pentode, resistance-coupled to the first 
audio stage, the connection to the “High” binding 
post may be to the plate of the tube. The “0” post 
being connected to ground. In the case of a triode, 
tetrode or pentode, transformer or impedance- 
coupled to the first audio stage, connect a resistor 
of approximately 20,000 ohms in series with the 
plate of the tube and by-pass the inductance in the 
plate circuit by a 1.0 mfd. or larger capacitor. This 
changes the impedance of the plate circuit to resist- 
ance rather than inductive reactance; the “High” 
binding post should be connected to the plate of 
the tube and the “0” post to ground in order to 
take the audio voltage off this resistor. 


With above connections and adjustments prop- 
erly made, two superimposed resonance traces 
should appear on the Cathode-Ray Oscillograph 
screen. The i-f trimmers are then adjusted for 
complete symmetry and maximum amplitude of 
the two traces. When this occurs the stage is sym- 
metrically aligned with respect to the i-f frequency 
(see Figures 4a, 4b, 4c and 4d). 

In cases where complete symmetry of curves can- 
not be obtained the amplitude increases rapidly 
when alignment frequency is approached, trouble 
is apt to be regeneration in the i-f stages. This 
may be coupling in the common power supply due 
to an open by-pass capacitor, capacity coupling be- 
tween stages, absence of proper tube shields, etc. 
In any event it is indicative of trouble which, when 
corrected, will allow transformer to be aligned 
symmetrically. 

The i-f stages should be aligned in reverse order 
starting at last stage and working forward toward 
the first detector. During i-f alignment, the re- 
ceiver tuning dial should be set at some point 
where a variation in its position has no effect on 
the i-f curves. 


R-F Alignment with Cathode-Ray Oscillograph 


R-F alignment is effected in a similar manner 
and after the i-f alignment is completed, except 
that the test oscillator output is connected to re- 
ceiver antenna and ground and the r-f frequency 
selected to suit the aligning points. The receiver 
alignment points will be specified in the Service 
Data for the set. The receiver oscillator trimmer 
should be adjusted first for correct frequency, then 
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the first detector and r-f trimmers for symmetry 
and maximum height of the two curves. If the first 
detector and r-f trimmers shift the frequency (shift 
the resonance curves apart) the oscillator trimmer 
should be readjusted to bring the receiver back to 
proper frequency. 


The receiver should then be tuned to the low 
frequency end of the band, the test oscillator 
changed to the low frequency aligning point and 
the receiver low frequency oscillator trimmer ad- 
justed for symmetry and maximum height of 
curves. 


Refer to detailed circuit description under Service 
Data and note that, due to the beat frequency prin- 
ciple on which this instrument operates, there will 
be present in the output, frequencies correspond- 
ing to the sum of the two oscillators, the difference 
and the fundamental of the variable oscillator, the 
harmonics of the fixed oscillator being effectively 
suppressed. On the higher frequencies the sum and 
difference frequencies will be present 1,600 ke 
apart with the variable oscillator half-way between. 
The dial scale is calibrated in terms of the sum 
frequency on the last two bands. In order to de- 
termine if the receiver is tuned to frequency indi- 
cated by the dial scale, where there may be some 
doubt on the higher frequencies, it is advisable to 
turn modulation switch to frequency modulation 
and tune the receiver to these two points. The 
variable oscillator will appear with no modulation 
half-way between these two, i. e.: 

Oscillator set at 20 megacycles. 

3 signals present. 

1 at 20,000 ke frequency. 

1 at 19,200 kc unmodulated. 

1 at 18,400 ke frequency modulated. 

When using amplitude modulation, the 400-cycle 
audio modulation will appear superimposed on 
the oscillographic image between approximately 
799 and 801 ke. When using frequency modula- 
tion, extraneous traces may appear on the oscillo- 
graph screen if the test oscillator tuning is within 
the Sweep K.C. setting of the fixed oscillator. 
Example: Sweep K.C. control set at 20, extraneous 
traces may then appear when the test oscillator 
and receiver are tuned to a frequency between 780 
and 820 ke. In the majority of cases, the selectivity 
of the i-f system of the receiver will govern the fre- 
quency limits at which these waves will appear and 
it will be possible to obtain an image on the oscillo- 
graph screen free from extraneous waves up to +10 
ke or less from 800 kc. These extraneous traces will 
appear, one on each side of the desired double- 
image trace as the test oscillator tuning approaches 
800 ke, at which point the extraneous and desired 
traces coincide and give an audio beat-noté pattern. 
When aligning, the extraneous traces should be dis- 
regarded and the main center traces used. Align- 
ment may be affected, in the majority of cases, 
within 5 ke of the 800 ke fixed oscillator signal 
even though audio modulation pattern may be 
noticeable on the lower portion of the desired 
curves. 


If receiver dial scale calibration is out so that 
these readings do not check, tune receiver to the 
highest of the three. The receiver will then be cor- 
rectly tuned to the frequency indicated by test 
oscillator dial. On the four lower bands the 1,600 
ke difference is far enough apart so as to not be 
confusing but it should be borne in mind that the 
dial scale is calibrated in terms of the difference 
frequency and the lowest of the three signals 
should be used if doubt exists. 

If a frequency of exactly 800 kc is desired, the 
range selector should be placed to the highest fre- 
quency position (14,500—32,000 kc) and the test 
oscillator connected as previously outlined for the 
particular application. The output signal will then 
be from the fixed oscillator only. All controls func- 
tion normally except the tuning control, which will 
have no effect at 800 kc when range selector is 
placed in position stated. 


R-F Alignment with Output Meter 


The alignment procedure outlined above should 
be followed except that the r-f trimmers should be 


peaked, using an output meter across speaker voice 
coil, with 400 cycles amplitude modulated signal 
from the test oscillator. 


Overall Response Tests 


With proper connections established between 
units, tune receiver to 1,000 kc. Adjust test oscil- 
lator controls for r-£ frequency and output as re- 
quired. Readings of receiver output may then be 
taken on the output meter or observed on a 
Cathode-Ray Oscillograph. The beat frequency 
oscillator output may be set at a value to give the 
desired percentage modulation. (A voltage of 11 
volts rms will modulate the Stock No. 150 approxi- 
mately 30 per cent.) Since the modulation charac- 
teristic of the oscillator is linear, any other per- 
centage may be computed on the basis of 11 volts 
rms equals thirty per cent. 


EXAMPLE: 60% = 22 volts rms, etc. 


Calibration 


The instrument operates on the beat frequency 
principle but the dial scale is calibrated directly 
in kilocycles in terms of the mixed output. The 
variable oscillator frequency is held to a very close 
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tolerance giving a dial scale accuracy of better 
than +1% between the frequencies of 1,000 ke and 
32,000 ke. Below 1,000 ke this accuracy may be 
slightly less. 


Part Il 
SERVICE DATA 


Electrical Specifications 


CURA oe cr bt ARE Dito Saks ehnield Mele oN vale oie 110-120 volts AC 

ORO eC UOC Re NGO) sie sirjas oie wietels ainsi 0 5's 50-60 cycles* 
Power Supply Rating........... PEOOKs IN Gar 4 DURA GS aieiat ss aps Sal's laser « 25-40 cycles* 

Pier Cons marion Jayde eine che ce wep mid oie oe a Bee 30 watts 

Rctses ite atantins = a chee ye tois whe s la nase» clei ae cede 3-ampere 

BARES DSN Colt Reger ath hea han rg a 90-32,000 ke 

meee Pe MCN cn are ic Ba tne Peek Sle whe he die ew wees +20 ke max. 
Range and Applications......... iG VILE EIONL EP PECOPNICY.., 5, van h ws cre oo ac ye eo 400 cycles 


En ede ee haa fs cle yt ay sa nie oe ha > 8 0.25 volt 


BORG ACOR fi es oc nw Triode section—audio oscillator 
Pentode section—R-F oscillator (fixed oscillator) 
PER APOA Fetus: 91s 3's Triode section—R-F oscillator (variable oscillator) 


Pentode section—Mixer 


Radiotrons Used and Functions. 


‘healt OE oe Sweep voltage generator 
LOE 5 64.5 9 Os geen ss Frequency control tube 


| | 4 Oo | a Full wave rectifier 


Physical Specifications 


ee eh Nes are PN ete tee Give eleva oy Hace Bes m9 93 inches 

Mechanical Specifications....... ON TATU irae ere eat ten tre RY Lear d <oy ake yw 0 3 13% inches 

Pieri ea hited cs Maree alla ee gale eee afe'y oe Hes 74 inches 

MRI G OL CVCIS 851, 5 Aree Sgn ins nav ei WN DS + VE Sie aoe eke Cee eRe eG ee RRS Hee wees 17 pounds 

OEE AeA Ft co Nias Sit haa g eke Be Fin Seie vc cee ace) ao A asia oui py ete Sle wa ein] ale 419 BIR ae 184 pounds 

*All foregoing instructions are based on the To operate the No. 150 on 50-cycle supply, a 

operation of an instrument rated at 60-cycles 0.1 mfd. capacitor should be added in parallel with 
power supply. On instruments of frequency rat- the existing sweep voltage capacitor, C-1. 

ings other than 60-cycles the instructions should CAUTION: The Model No. 150 should not be 

be interpreted in terms of the actual operating fre- operated on power supply frequency of less than 


quencies; i. e., on 25-cycle equipment the cathode- 
ray oscillograph timing axis oscillator would be 
locked at 50-cycles. The instrument is supplied in 
two models: 

Stock No. 150 —Rated for 50-60-cycle opera- 
tion, connected at the factory 
for 60-cycle operation. 

Rated for 25-40-cycle opera- 
tion, connected at the factory 
for 25-cycle operation. 

To operate the No. 150 on 50-cycle power supply 
or the 150-A on 40-cycle supply, a slight change in 
connections is necessary in. order for the sweep 


50-cycles. 

To operate the No. 150-A on 40-cycle supply, 
remove the jumper between the terminals of ca- 
pacitor C-43, located at rear of chassis (top side). 
This reduces the value of the sweep voltage ca- 
pacity from 2.0 mfd. to 1.5 mfd. and corrects the 
dial scale calibration for 40-cycle operation. 

To operate the No. 150-A on 60-cycle power 
supply, remove the jumper between sweep voltage 
capacitor C-1 and C-43. This reduces the sweep 
voltage capacity from 2 to 1 mfd. identical to that 
of the 60-cycle model. 


Stock No. 150-A 


voltage dial scale calibration to be correct for these To operate the No. 150-A on 50-cycles, it follows 
odd frequencies. These changes are as follows: that C-1 should be 1.1 mfds. 
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Circuit Description 


The Stock No. 150 Test Oscillator consists of two 
radio frequency oscillators (one fixed and one 
variable) whose output are combined in a mixer 
tube to provide the desired radio frequency out- 
put. Either amplitude modulation (400 cycles) or 
frequency modulation (of +20 ke maximum) of 
the output frequency may be obtained, depending 
on which type of modulation is employed on the 
fixed oscillator. Referring to the schematic (Figure 
8) the following action takes place: 

A fixed r-f oscillator, consisting of the pentode 
section of an RCA-6F7 Radiotron and its associated 
inductance and capacity oscillates at a frequency 
of 800 ke. A pickup coil coupled to this tank cir- 
cuit feeds energy from this oscillator into the No. 
4 grid of the RCA-6A7 combination oscillator mixer 
tube. The triode section of this tube, together with 
its associated inductances and capacities make up 
the variable oscillator which is tuned by the vari- 
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able capacitor, C-7. Due to coupling in the elec- 
tron stream there will appear in the output plate 
circuit of this RCA-6A7 frequencies corresponding 
to the sum and difference of frequencies of the 
two oscillators. The tuning dial is calibrated di- 
rectly in kilocycles corresponding to the difference 
of the two oscillator frequencies up to 7 mega- 
cycles. Above 7 megacycles the sum frequency is 
used. The foregoing description applies for the 
condition of no modulation on fixed oscillator. 
When amplitude modulation is employed the same 
action holds true except that the triode section of 
the fixed oscillator tube oscillates at 400 cycles and 
is coupled externally to the r-f oscillator section so 
as to impress audio voltage in series with the plate 
supply of the oscillator section. The resultant out- 
put voltage from the RCA-6A7 tube is amplitude 
modulated an amount equivalent to the modula- 
tion impressed on the fixed oscillator. 


120 ~~ 
TIMING AXIS OSCILLATOR 
BE iat hae ge ks (CATHODE RAY) 


Figure 5—Resultant Curves on Cathode-Ray Screen 
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When frequency modulation is employed the 
above action of the variable oscillator and mixer 
tubes still holds true but the signal from the fixed 
oscillator delivered to the No. 4 mixer grid is being 
varied at a low frequency rate (frequency modula- 
tion), consequently the output frequency from the 
mixer tube will vary in a like manner. Frequency 
modulation of the fixed oscillator is brought about 
in the following manner: 


The work plate of the RCA-6F7, electron coupled 
to the fixed oscillator, builds up an out-of-phase r-f 
voltage across capacitor C-22, which is coupled to 
the grid of the RCA-6C6, called the frequency con- 
trol tube. The plate of this tube is connected di- 
rectly across the grid tank circuit of the fixed oscil- 
lator. With voltage of proper phase angle on the 
grid of the RCA-6C6 (corrected by network C-21, 
R-18) the output of this tube appears to the oscil- 
lating tank circuit as a shunt inductance. This in- 
ductance and hence the oscillator frequency may 
be varied up or down within limits by raising or 
lowering the bias on the frequency control tube 
and so varying its gain. This is accomplished by 
varying the bias on this tube around a fixed point 
with a linear 60-cycle pyramid wave form gener- 
ated by the second RCA-6C6 tube. The pyramid 
wave form is employed to obtain double image 
response or the folding back of the forward and 
reverse resonance traces of a circuit. A brief ex- 
planation of double image response follows: 


Refer to Figure 5 and assume that the oscillo- 
graph timing axis oscillator is locked at 120 cycles, 
exactly twice the frequency of the pyramid sweep 
voltage, and that the horizontal deflection pro- 
gresses from left to right on ‘screen of the cathode 
ray. In 1/120-second the r-f oscillator frequency 
progresses from 440 to 480 ke, tracing the response 
curve on the screen from left to right, controlled 
horizontally by the timing axis oscillator. At the 
end of 1/120-second, the oscillator frequency starts 
decreasing and during the next 1/120-second 
changes from 480 to 440 ke. At the reversal point 
(peak of the pyramid voltage) the saw-tooth oscil- 
lator has caused the horizontal deflection to reach 
its maximum on tube screen, drops to zero and re- 
turns the beam to the left side of the screen. It 
then builds up again, tracing the reverse resonance 
curve (480-440) of the second half of the sweep 
cycle, thus giving the two superimposed curves, 
ie., being the reverse of each other with respect 
to frequency except at the point corresponding to 
the alignment frequency. It will be noted that in 


- the above figure the transformer is purposely shown 


misaligned so that both traces will be fully visible. 


A feature of the instrument which should be ex- 
plained: at this point is the variable band sweep. 
In the explanation and figures of double image re- 
sponse the sweep was referred to as being 40 ke in 


width (440-480) as this is the maximum sweep. If, 
when viewing a transformer, this sweep is too great 
(transformer response is narrow), the sweep can be 
narrowed to any amount desired by setting sweep 
control to desired value spreading the transformer 
response on the Cathode-Ray Oscillograph screen. 
This change in sweep is effected by changing the 
amplitude of the pyramid voltage applied to the 
grid of the frequency control tube by means of the 
sweep voltage control R-] which is calibrated in 
ke sweep. This change in the amount of bias swing 
changes the gain of this tube, thus controlling the 
amount of sweep. The variation in nominal fre- 
quency setting due to a reduction in sweep from 
40 to 5 ke is very small. This is a constant amount 
and at the higher frequencies represents a negli- 
gible percentage. At 400 ke this amounts to ap- 
proximately 4 of 1%. If alignment frequency is 
desired closer than these tolerances it is advisable 
to calibrate the instrument at the alignment fre- 
quency with the sweep adjusted to the desired 
amount. The amount of sweep for any setting of 
the sweep control remains constant for all r-f 
frequencies. 


Another feature of the instrument is the absence 
of amplitude modulation when frequency modula- 
tion is employed. 


Amplitude modulation takes place, to some ex- 
tent, in test oscillators using rotating condenser, 
etc., as means of frequency modulation. This am- 
plitude modulation cannot be checked by simply 
rotating condenser by hand and measuring output 
voltage as it occurs due to the rate of change of 
frequency (dynamic characteristic of circuit). It 
can only be found by comparing the visual picture 
with the alignment curve taken with laboratory 
curve drawing equipment. This amplitude modu- 
lation (output less at one end of sweep band than 
other) causes a properly aligned circuit to appear 
somewhat misaligned when viewed on the oscillo- 
graph. When frequency modulation is accom- 
plished electronically it is possible to overcome 
this defect by proper compensating networks so 
that resonance curve as viewed on the oscillograph 
screen is an exact duplicate of one drawn by point 
to point test methods or one drawn by laboratory 
curve drawing equipment. Misalignment due to 
amplitude modulation as it occurs in the older 
systems of frequency modulation is quite notice- 
able in the older type of radio receivers using 


peaked i-f transformers and is extremely so in the 


newer flat topped i-f transformers. This misalign- 
ment may cause serious receiver interference from 
adjacent channel transmitters. 


For a more detailed explanation of double image 
response and its advantages refer to Cathode-Ray 
Oscillograph Instruction Books, TMV-122-A. 
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Figure 6—Adjustment Locations (Top View) 


Alignment 


Correct alignment of both oscillators, correct ad- 
justment of amount of d-c voltage on the plate of 
the sweep voltage generator tube and correct bias 
adjustment of frequency control tube bias are 
necessary for proper output and frequency cali- 
bration. These adjustments should be checked 
periodically and especially after replacing tubes, 
or making repairs or replacements. For a periodic 
check where no tubes, other than RCA-6A7 or 80 
have been replaced, proceed as follows: Remove 
instrument from case and place bottom down on a 
metal bench or piece of sheet metal. Place the in- 
strument in operation. Make connections to a 
radio receiving set and Cathode-Ray Oscillograph 
as for r-f alignment. Obtain a crystal calibrator or 
other accurate frequency source. If crystal cali- 
brator is used it should be connected for d-c opera- 
tion with the frequency switch set on “Low” posi- 
tion. Tune the receiver to 800 ke (8th harmonic 
of the calibrator). Set modulation switch on No. 
150 Oscillator for frequency modulation and adjust 
cathode ray for double image sweep. The tuning 
dial on the 150 should be set at some point where 
a variation in tuning will not affect the resonance 
curve of the receiver being swept by the fixed 
oscillator. With these connections and adjustments 
properly made the two response curves of the re- 
ceiver should appear on the cathode-ray screen 
with a visible beat note marker caused by the beat 
of the 150 and crystal calibrator. Next, adjust the 
fixed oscillator trimmer, C-28, located in the top 
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of the fixed oscillator shield can, so that the two 
traces, on cathode-ray screen, coincide at their 
peaks. The visible beat note from the crystal cali- 
brator should occur at the peaks of the curves. 
Change modulation switch to C-W position and 
adjust trimmer C-17, located on bottom side of 
chassis with hole for trimming (at left side of tun- 
ing condenser facing front of instrument), for zero 
beat with the crystal calibrator, observing beat on 
Cathode-Ray Oscillograph. The fixed oscillator 
frequency is then properly adjusted and compen- 
sated for the three positions of the modulation 
switch. To adjust dial scale calibration only the 
receiver and crystal calibrator are required. The 
dial scale should be checked to see that the mark 
for maximum capacity is on the indicating line 
with the capacitor plates fully in mesh. Connect 
output of the 150 to the input of the receiver to- 
gether with a lead coupled to the crystal calibrator. 
There are six air trimmers, one for each band, with 
the following alignment points: 
1— 330 ke (C-36) 4— 7,000 ke (C-33) 
2—1,000 ke (C-35) 5—14,500 ke (C-32) 
3—2,500 ke (C-34) 6—32,000 ke (C-31) 
For the first band tune receiver to 3,300 ke (33rd 
harmonic of calibrator) on low output and adjust 
trimmer for zero beat, using 10th harmonic of 330. 
For the third band, set receiver to 5 mc and use 
calibrator on high output, using the 5th harmonic 
of calibrator and 2nd harmonic of 150, and adjust 


trimmer for zcro beat. 


On all other bands the fundamentals of the 150 
are used together with the proper harmonic of the 
calibrator set on low or high output as required. 
Care must be exercised at the higher frequencies 
to tune the receiver to the proper harmonic of the 
crystal calibrator since the image from the 1,000- 
ke step above the point desired is very close, in 
some instances, to the step desired, i.e., in a re- 
ceiver using 460-kc i-f transformers, fundamentals 
from the calibrator will be present at 23,000, 24,000, 
25,000, etc. Images will be present at 23,080, 
24,080, 25,080, etc., and in sets with low r-f selec- 


_ tivity these images may appear as strong as the 


true signals. Another point to watch is the two 
responses from the test oscillator which are 1,600 
ke apart. The last two bands are calibrated in 
terms of the sum frequency so the highest response 
should be used on these two bands. 


When tubes other than RCA-6A7’s or RCA-80’s 
have been replaced, the following _ adjustment 
should first be made and then the calibration 
checks made as previously outlined. 


(1) Frequency Control Bias Adjustment, R-10 


This following adjustment must be made in the 
event of tube replacement: 


Place Oscillator in operation on frequency modu- 
lation with Sweep Width Control at maximum. 
Make connections between the Oscillator, Receiver 
and Cathode-Ray Oscillograph as for r-f align- 
ment. Set oscillator frequency at some point at 
which receiver dial scale has 5 ke graduation in 
frequency. Example: 200 ke on “X” band of most 
all wave receivers. 


Tune receiver to resonance with oscillator, that 
is, until the two traces coincide at their peak. The 
oscillator frequency may be shifted slightly to 
make the traces coincide at some exact frequency, 
200 ke for example. Now tune the receiver to the 
extremes of the r-f sweep. This may be 190 ke on 
the low frequency side and 230 ke on the high fre- 
quency side. The bias resistor, R-10, is now ad- 
justed so that the extremes of the sweep are sym- 
metrical above and below the nominal frequency. 
The receiver dial scale is generally accurate enough 
for this work; however, if increased accuracy is 
desired, an external oscillator should be used to 
beat the frequency extremes. The frequency ex- 
tremes referred to above are represented, on the 
cathode-ray screen when the receiver is tuned so 
that one-half of the resonance trace of the receiver 
appears at each end of the line of horizontal 
deflection. 


(2) Adjustment of DC on Sweep Voltage Generator, 
R-3. Screwdriver Adjustment on Top of Chassis. 
(Located Near Variable Oscillator Shield Can 
Assembly.) 


This adjustment should be checked immediately 
after replacement of a tube or any part associated 
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Figure 7—Tube Voltage Diagram 


with this circuit. Any mis-adjustment of this cir- 
cuit will be evident only on over-coupled circuits 
(double peaked i-f transformers, see Figure 4e) 
and causes one trace to be slightly inside the other, 
depending on the amount of mis-adjustment. 

To adjust R-3 proceed as follows: Align an over- 
coupled transformer so that the peaks coincide 
(see Figure 4e), then adjust R-3 until the sides of 
two traces coincide (see Figure 4a). 


(3) Adjustment of Phase Angle Compensation and R-F 
Feedback Voltage, Capacitors C-21 and C-22, re- 
spectively. (Located at Right Rear Top of Chassis.) 


These two adjustments are not affected by tube 
replacements. They are accurately adjusted at the 
factory and under no condition (except failure of 
C-21, C-22 or R-18) should their adjustment be 
disturbed. If, due to failure, either of these three 
parts require replacement, the following procedure 
is given for the proper alignment of this network: 

(A) Adjust fixed oscillator on frequency modu- 

lation for correct band-width and frequency 
and compensate for pure frequency modu- 
lation. (Two trimmer adjustments. ) 
The following equipment will be required: 
(a) A double peaked i-f transformer at 
some convenient frequency, 460 ke 
for example, working out of a mixer 
tube and into a diode. 


(b 


— 


A variable r-f signal source such as 
a RCA TMV-97-C Test Oscillator 
capable of being operated 460 kc 
above and below the 800 ke fixed 
oscillator to produce the i-f signal. 
Compensation for pure frequency 
modulation is brought about as fol- 
lows: With the i-f transformer prop- 
erly tuned, adjust compensation trim- 
mer so that response of the trans- 
former is identical when the 460 ke 
signal is produced in the mixer tube 
by a 340 ke signal or a 1,260 kc sig- 
nal from the signal source beating 


with the 800 ke fixed oscillator. 


(4) Adjustment of Sweep Width Control, R-1. (Lo- 
cated at Top Left Side of Front Panel. 


If this unit is to be replaced, proceed as follows: 


Remove old control and assemble new control in 
place, making sure that knob is assembled with set 
screw on flat of shaft, but do not wire. Turn knob 
to maximum clockwise position. Connect an ohm- 
meter or resistance bridge between the rotor ter- 
minal and the high end of the control. The resist- 
ance reading should be zero. Now rotate knob 


counter-clockwise until a resistance reading of 120 
ohms is obtained. Leave knob set at this position, 
remove ohmmeter, loosen locking nut on back side 
of panel and rotate potentiometer, being careful 
not to disturb setting of knob, until knob pointer 
coincides with the 40 ke mark on the dial scale. 
Tighten locking nut with knob pointer in this po- 
sition. The control is then correctly calibrated. 
replace wires on control and it is then ready for 
operation. If a control becomes loosened on front 
panel, the calibration is corrected as outlined above. 


Radiotrons 


Under ordinary usage, within the ratings speci- 
fied for voltage supply, tube life should be con- 
sistent with that obtained in other applications. 
Low output, inability to obtain modulation, or 
total failure of operation may be indicative of 
tube trouble. 


If tube trouble is suspected, the tubes should be 
removed from their sockets and tested in a reliable 
tube-testing device. Each tube should be replaced 
in the socket from which it was removed. Replac- 
ing a questionable tube, with one known to be in 
good condition, is another sure and definite means 
of tracing trouble. When replacements of the tubes 
are made, the adjustments of controls should be 
performed as outlined previously. 


Radiotron Socket Voltages. 


Operating conditions of the basic circuits of this 
instrument may be determined by measuring the 
voltages applied to the tube elements. These values 
are shown by Figure 7. The values shown should 
hold within +20% when the instrument is nor- 
mally operative with all tubes intact and rated volt- 
age applied. Variations in excess of this limit will 
usually be indicative of trouble. To fulfill the con- 
ditions under which these voltages were measured 
required a 1,000-ohm/volt AC/DC meter having 
ranges of 3, 30 and 300 volts, using the nearest 
range above the voltage to be measured. 


Maintenance 


The various diagrams given in this booklet con- 
tain such information as will be needed to locate 
causes for defective operation if such develops. 
The values of the various resistors, capacitors, and 
inductances are indicated adjacent to the symbols 
signifying these parts on the diagrams. Identifica- 
tion titles, such as R-3, L-2, and C-1, etc., are pro- 
vided for reference between the illustrations and 
the Replacement Parts List. These identifications 
are in a sequence which begins at the left of the 
diagram and increases numerically from left to 
right, thus facilitating the location of such parts 
on the schematic diagram. 

The coils, reactors, and transformer windings are 
rated in terms of their d-c resistance. This method 
of rating provides ready means for checking con- 
tinuity of circuits. Suspected faulty circuits or 
parts may be checked and their resistances com- 
pared with the value given on the schematic 
diagram. 

Failure of operation may result from: 

(1) Power supply being “off.” 
(2) Open fuse within the instrument. 
(3) Defective tubes. 


(4) Defects within the instrument itself. 
Low output or improper calibration may result 
from: 
(1) Improper alignment of the various circuits. 
(2) Oscillator coil shields loose or removed. 
(3) Defective tubes. 
( 


4) Improper setting of control knobs on 
shafts. 


(5) Defects within the instrument itself. 


CAUTION.—Disconnect power supply before re- 
moving case. 


Fuse Replacement 


A small 4-ampere cartridge fuse provides protec- 
tion of the power-supply system, and should not be 
replaced with one of higher rating, nor be shorted 
out. A fuse failure should be carefully investigated 
before replacement since a fuse of good quality fails 
only under conditions of overload. The fuse clips 
should be kept clean and in secure contact with 
the fuse at all times. 
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* IN CAPACITOR PACK 


Schematic Diagram, Test Oscillator 


Figure 8 


T-611031 


. 


LEICOE-A 
401D]]19SC) 18a], “uupssnIgY U01q2aUUOD—6G A4NF1Y 


(NI4) MO7734-3079 (Nia) = N33W9 
29S voz v02 1Ud 9, Old 
(4yvss) NIE (44wis) MOTTIZA ‘SNVUL ISO 
ea 
Le Did 


WOVd YOLIDvdVvd 


NIAID 


J Ae 
NOOUrnW— 


| 
9 
2» 
ful 
™ 
< 


I 
@ 
2 
is} 
g 
2 
OiNne UINO2 jaIW 2 CIWS UWS Gi Of Ging 
€2-2 9-2 GI-D bd €/-D i) 32) 


|—| ——]| ——0773A 


—M9vV7. 


‘SNVYL YAIMOd Dy Dis 
ws gal 
376 
Ago Ws dny 3 
ang 
NII 
as Mid 1939 O} 
N33Y9 


MOTTA 
~Or-S2 4or O06 
TwLot { aS Gay eae LUCA 3} 
MO7734 


4X3 G7FI/HS 


aay 


~ Ob- S2 YOs WEN 


~09 HOS vO? 


NMOYg 
| a3y fs ha 
pero NMOUd 9018 aay ~Or-£2 HOI L~/ 
W104 pee 0s aE eS ya AH 
~09 Yor v O16 j] | 09 4o4 7a 
NMOE 


Ge IIA 
I-S HOLIMS 


aay 


HOI OS 


INIT TINS, 


YvIY WOYS INIMOO7 
MIIA JOL 


IWA S2-% WIN 


te = 


‘Dy FJONVYE 


IWIN OG IWIN G2-% IWIN Ge-% 
(BED) (EEN 1D) 
( 


(© }L 03. | 


a 


fo 
N 
Ze 
= 
a) 
pio 
- 
' 
‘o 


4-9 oL SG (]] 
I] 
Z = 4 a3y 
£y9 vON 40 2D OL-3NTE- PT, 
02-4 OL - 739 ————_ wg 
NIIYD: 


sit 


@¥37 CIC 79S 


Oj 
NMOS: 


a1evisnrov 


YyOLOVaY 
y3lia 


MOT 132A 
Gv¥0D YIMOd 


Ew Ds IIS 
~ 0b P~S2 Yor 


9~515 T3S 
e-L 
fee | 


ISNWAL YIMOd 


WIV 1g- 


Ts SSS SESSSNISHS 
avi? 
G30 THINS 
PaSasrsSans 


M0713A 
[3 
S 
= 
2 
= 


(7204) 
wv 0002 


avi7 
TIAIFHNS 


‘INAS 
sng 
NOILV INGOW 
~ OPP ~S2 ws 
fe 9l4 


(1¥404) 
w 00082 


I-¥ 


LHDIT 
400d 


v-D/4 a 
(€-7 1109 40 LNIWdO739/A3 ) 24 d3IMS 
GvIT GIOTINe. 
£-S OL 
~ Or Yor ~ G2 Yor 
AIT JOWLIOA : ; 
NO v 00% O1-GI¥ fe DIF ly Dld 


LI9 OL - MOTTFIA NMOYT— 
IL OL ~NIFH9-AIY —M017174— 
43901 -3N1a 
LV9 OL - NIIV9D wovig— 


WIN Gb-G B2-9 


454 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


Transformer—Power transformer 110 13987 |Resistor—Voltage divider, consisting 
Volt, 50-60 Cycle (T1) of 120 ohms, 440 ohms adjustable, 


bee, f T2 6,800 ohms, 4,400 ohms (R8, R10, 
Transformer—Osc. Transformer (T2) RIL R12) 


Resistor—10,000 Ohms, 14 Watt (R13) 
Resistor—5,600 Ohms, 4 Watt (R14) 
Resistor—270 Ohms, 44 Watt (R15) 
Resistor—100,000 Ohms, 4 Watt (R16, R21) 
Resistor—6,800 Ohms, 44 Watt (R18) 
Resistor—56,000 Ohms, 14 Watt (R19, R20) 
Resistor—470,000 Ohms, 14 Watt (R23) 
Potentiometer, Var. 2,000 Ohms (R24) 
Resistor—10,000 Ohms, 4 Watt (R25) 


Transformer—Power transformer 110 


Volt, 25 Cycle (T3) 
Fuse Block 
Cap—Grid Contact Cap 
Capacitor—l Mfd., 250 Volts, Oil Filled (C1) 
Capacitor—0.1 Mfd., 300 Volts (C2) 
Capacitor Pack—consisting of one 4 

Mfd., two 5 Mfd., one 8 Mfd., one 


10 Mfd., one 12 Mfd., one 20 Mfd. 
(C3) Gui e13; 


C14, C15, C16, C23) Resistor—200 Ohms, 14 Watt (R26, R27) 
Capacitor—1000 Mmfd. (C4) Resistor—10 Ohms, 4 Watt (R28) 
Capacitor—.05 Mfd., 150 Volts (C5) Switch—Var. Osc. Coil Switch (SI) 
Capacitor—.1 Mfd., 150 Volts (C6, C9) specie gael snl tee) 
Povdsneer-<Tunine (C7) Switch—Modulation Control Switch (S3) 

i Switch—Power (On-Off) Switch (S4) 
Capacitor—270 Mmfd. (C8, C27) Puke Kinverd ($5) 
Capacitor—.01 Mfd., 200 Volts (C10) Fete Fat ea wean ata (1) 
Capacitor—.25 Mfd., 200 Volts (C12) Shield—Fixed Osc. Coil Shield 
Condenser, Trimmer—Mica. 5-45 Mmfd. (C17, €28) Shield—Tube Shield 
Capacitor—.007 Mfd., 400 Volts (C18) Shield—Tube Shield 
Capacitor—.1 Mfd., 200 Volts (C19, C29, C30, C37) Shield—Tube Shield Top 
Capacitor—15 Mmfd. (C20) Socket—4-contact Radiotron Socket 
Condenser—Double trimmer Mica. 5-45 Socket—6-contact Radiotron Socket 

Mnfd. (C21, C22) Socket—7-contact Radiotron Socket 
Peete aan ors a Oe ane es coil assem. oan ae ah) 

apacitor— mfd. —325-1000 , Ld, Lo, 
Bt ata Padding Pe ae eat Coil—Fixed Osc. Coil Assem. (L3) 

25 Mmfd. (C31, , 33, Reactor (L4) 
Condenser—Air Padding Trimmer—4- Reactor (L5) 

50 Mmfd. (C35, C36) Coil—R. F. Choke (Hammerlund 
Capacitor—360 ies se Midget Code No. CH-X) (L6) 
Capacitor—82 Mmfd. 39 Coil—Variable Osc. coil assem. 1000- 
Capacitor—.035 Mfd., 400 Volts (C40, C41) 2500—2500-7000 KC (L10, L11, L12, L13) 
Capacitor—47 Mmfd. (C42) Coil—Variable Osc. coil assem. 7000- 
Capacitor—2 Sections each .5 Mfd. (C43) 14,500—14,500-32,000 KC (L14, L15, L16, L17) 

: Coil—Mounting Base Complete 
Capacitor—25 Mfd. ea) Escutcheon Nameplate 
Potentiometer, Var. 25,000 Ohms (Rl) oe ey aie Cond: Knob 
Resistor—39,000 Ohms, 14 Watt (R2) nt tee Ome P 
Potentiometer, Var. 50,000 Ohms (R3) Ree fiend knob. °(Kurz- 
Resistor—l1 Meg. Ohm, 4 Watt (R4, R5) Kasch Cat. No. S-281-7AA-Black) 
Resistor—47,000 Ohms, 4 Watt (R6) Lamp—Pilot lamp, 6.3 Volts 


Resistor—-27,000 Ohms, 4 Watt (R7) Lamp Socket 
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Cathode-Ray Oscillograph 


Stock No. 151 and 151A 


IB-23357 


Part Ill 
OPERATING INSTRUCTIONS 


WARNING — WHEN POWER IS ON, THERE IS A POTENTIAL OF 400 VOLTS FROM THE AMPLI- 
FIER TUBE GRIDS TO GROUND. DISCONNECT POWER CORD BEFORE WITHDRAWING CHASSIS. 


Introduction 


These instructions cover the installation, opera- 
tion, maintenance and servicing of the No. 151 
Cathode-Ray Oscillograph, designed especially for 
high-quality servicing of radio receiving sets and 
other communication devices. This Oscillograph 
provides a reliable instrument for the study of 
wave shapes, measurement of modulation, adjust- 
ment of radio receivers and transmitters, deter- 
mination of peak voltages, and other similar appli- 
cations. Its chief (although not the only) advan- 
tage over older types of measuring instruments is 
its freedom from inertia, allowing the observation 
of very rapid changes of current or voltage with- 
out appreciable distortion. The unit is entirely 
portable, the dimensions are approximately 94 
inches high by 13% inches wide by 73? inches deep, 
and the weight is approximately 15 pounds. The 
illustration on the opposite page shows the general 
appearance of the instrument and the operating 
controls. It operates entirely from an a-c source of 


General Discussion 


Fundamentally, a cathode-ray tube consists of 
(1) an electron-beam source, (2) provision for de- 
flecting the beam, (3) provision for focusing the 
beam on a screen, and (4) a fluorescent screen for 
visibly indicating the position of the beam. 

In the RCA-913 tube the electron source is a sub- 
stantial cathode, indirectly heated. The cathode, 
control electrode (grid), and focusing electrodes 
constitute an electron gun, used to project a beam 
of electrons (Function 1). Two sets of electro- 
static plates at right-angles to each other provide 
for deflection of the electron beam (Function 2). 
Focusing (Function 3) is accomplished by adjust- 
ing the ratio between the voltages on anodes No. 2 


457 


110 volts, an integral power unit supplying all 
operating voltages required for operation of the 
equipment. 


The purpose of these instructions is to give the 
fundamentals of operation. As the use of cathode- 
ray apparatus becomes more widespread many new 
applications will be found for this equipment so 
that a thorough understanding of these funda- 
mentals will enable the operator to readily adapt 
the equipment to his particular use. Since the 
equipment is built around the cathode-ray tube, a 
discussion of cathode-ray tubes and images ob- 
tained follows, which serves to explain the opera- 
tion of the equipment and aids in analyzing figures 
which appear on the screen. The operator is urged 
to read this section thoroughly so that the nu- 
merous applications of the equipment may be 
readily understood and also that optimum per- 
formance may be obtained at all times. 


of Cathode-Ray Tube 


and No. 1. This ratio is in the neighborhood of 
5:1. In practice, the anode No. 2 voltage is gen- 
erally held constant and the anode No. 1 voltage is 
varied, since it is the smaller potential to control. 
The screen (Function 4) forms one end of the tube. 
It is one inch in diameter, and the inside is coated 
with material which emits light when struck by the 
electron beam. The control electrode (grid) con- 
stitutes a means of controlling the quantity of elec- 
trons admitted into the stream, and thus allows 
control of spot intensity (also called “brilliancy”) 
—the more negatively the grid is biased, the fewer 
electrons in the beam, the smaller the spot, and 
the less the intensity. 


“A”—Optical Analogy 
“B”—Three Element Cathode Rays 


Figure 3—Focusing Cathode Rays 


The “Electron Gun” in the cathode-ray tube may 
be compared to a simple optical system as shown 
in Figure 3-A. In this diagram the light emitted 
from the lamp, “L,” is focused on the screen, “S,,” 
by means of a double lens system, “L,,” “L,,” and 
the amount of light is controlled by the shutter, 
“S,” which, when closed, shuts off the light com- 
pletely. The brilliancy of the image on the screen 
depends on the size of opening in the shutter, “S,” 
and the candle power or wattage of the lamp, “L.” 
If the candle power of the lamp is fixed (that is if 
we select a lamp of a given wattage) then the bril- 
liancy is solely controlled by the shutter, “S.”’ The 
size or definition of the image on the screen, “S;” 
is controlled by adjusting the position of the lenses, 
“L,” and “L,,” to the correct distance, which is 
called focusing. If the position of the lens, “L,,” 
is fixed, then the focus will depend solely on the 
adjustment of the position of lens, “L,.”” Further- 
more, with both lenses, “L, and L,,” adjusted cor- 
rectly, it would be possible to change the focus by 
actually substituting for the lens, “L,,” various 
lenses until the one having the correct index of 
refraction is obtained. This is essentially the 
method of controlling the focus in the cathode-ray 
tube. 


Figure 3-B shows the elements constituting the 
“electron gun” previously mentioned. “C” is the 
cathode which radiates electrons when warmed by 
the heater, “H.” The bias voltage of the grid “G” 
controls the number of electrons allowed to pass 
through it. The distance from the “gun” at which 
the electrons converge to a point, or “focus,” is 
determined by the ratio of the voltages on the two 
anodes, “A, and A,.” Obviously, then, there is a 
particular ratio of these two voltages which will 
cause the beam to focus at the screen distance. 


Figure 4 shows the addition of one pair of de- 
flecting plates, “D, and D,,” to the previous figure. 
If these two plates are at the same potential, that 
is if no voltage difference exists between them, the 
electron stream is unaffected by their presence. 
However, if a difference of potential does exist be- 
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Figure 4—Deflection in One Direction 


tween “D, and D,” the electron stream will be de- 
flected toward the plate which is more positive 
(“D,” in the figure). (A positive charge attracts 
electrons, which are negative, while a negative 
charge repels. Both plates therefore bend the elec- 
tron beam up as shown.) A similar pair of plates 
at right angles to the first pair would effect a de- 
flection at right angles to the first deflection. By 
applying voltages of the proper value and polarity 
to each pair of plates the spot may be moved to 
any point on the screen. If an alternating voltage 
is applied to one pair of plates the spot will move 
in response thereto, the location of the spot at any 
instant of time resulting from the value of the 
voltage at that instant. If the voltage alternates 
more rapidly than about ten cycles per second, the 
retentivity of the screen and the observer’s eye 
cause the spot to blend into a continuous line. 


In the No. 151 Oscillograph there are controls 
(centering—V and H) for effecting permanent dis- 
placement of the spot by applying a direct voltage 
to the deflecting plates. They are intended to cor- 
rect any accidental eccentricity of the cathode-ray 
spot itself, or as a means for centering those pat- 
terns (such as that obtained in I.F. amplifier align- 
ment) having a greater deflection in one direction 
than in the other. These controls move the axis, 
or zero point about which the alternating voltage 
deflects the spot. Moving these controls simply 
transfers the whole pattern’s physical position rela- 
tive to the dimensions of the screen, and introduces 
no distortion, change in sensitivity, or other harm- 


ful effect. 


In order to study the wave shape of any voltage 
causing a vertical deflection, it is necessary to move 
the spot horizontally too, so that the pattern may 
be spread out. Since a curve of voltage vs. time is 
usually desired, a circuit is incorporated giving a 
voltage having the unusual characteristic of a con- 
stant, steady rise to a maximum value and then a 
sudden drop to its starting value (a “saw tooth” 
shape). Under influence of this voltage the spot 
moves horizontally from one side of the tube to 
the other at a constant speed and then snaps back 
suddenly to its starting position. By this means 
the pattern on the end of the tube is made exactly 
the same as a curve of the unknown voltage vs. 
time, and the oscillograph operating in this man- 
ner may be considered an automatic plotting ma- 
chine wherein the scales may be changed by merely 
setting the control knob. Examples of such curves 
are shown in Figure 5-11, wherein the unknown 
voltage (vertical) is a sine wave. The ratios shown 
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are the ratio of unknown voltage frequency to “saw 
tooth” oscillator frequency. 


When sinusoidal alternating voltages are applied 
to both deflection axes, the resultant patterns are 
closed continuous lines known as Lissajous Figures. 
If the two frequencies are equal the pattern will 
be as shown in Figure 12 A-E depending of course 
upon the phase. If the two frequencies are very 
slightly different, the phase angle is continually 
changing and the pattern changes with it, passing 
through the whole series of shapes shown. Figure 
12 F-J shows the patterns obtained when the hori- 
zontal frequency is twice the vertical frequency. 
Figures 13, 14, and 15 show the patterns obtained 
with the marked frequency ratios, the vertical fre- 
quency being the higher in each case. Whenever 
such a figure stands still, the two frequencies are 
in an exact ratio, any slight variation from such 
ratio being indicated by motion of the pattern. 


In thinking of any of these patterns it must be 
remembered that the electrons strike only one 
point at a time, the apparent line being caused 
entirely by the retentivity or “holding over” of the 
screen and the human eye. 
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Figure 12 


*Figures 5-11, inclusive, adapted from “The Cathode Ray Oscil- 
lograph in Radio Research,” R, A. Watson Watt. Published by 
His Majesty’s Stationery Office, London, England. 


*Figures 12 to 15, inclusive, adapted from “Frequency Measure- 
ments with the Cathode Ray Oscillograph,” Frederick J. Ras- 
mussen, A. I, E, E. Transactions, November, 1926, Vol. XLV., 
Pages 1256-65. 
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General Applications 


The most universal method of employing a 
cathode-ray tube is to impress the voltage to be 
observed on the vertical deflecting plates and to 
impress a voltage varying linearly with time on the 
horizontal axis. The later voltage is usually ob- 
tained from an oscillator having a “saw-tooth” 
characteristic. The true wave form of the signal on 
the vertical axis can then be observed without dis- 
tortion, since none is introduced by the horizontal 
signal source. The conventional procedure when 
observing recurrent phenomena is to operate the 
timing axis supply at a sub-multiple of the ob- 
served frequency, so that several complete cycles 
will appear on the screen. Since the image will 
drift across the screen unless the ratio of the two 
frequencies remains constant and of a certain 
value, it is usually desirable to synchronize the 
timing axis oscillator. For the observation of tran- 
sient phenomena the timing axis supply frequency 
is, of course, not critical and synchronizing is often 
useless. In some cases, however, it is desirable to 
synchronize the start of the phenomenon with a 
timing axis impulse. 

Although use of a linear timing axis is fairly gen- 
eral, there are quite a few applications of the tube 
which do not employ one. From the information 
on Lissajous Figures it can be seen that if a sine- 
wave source of known frequency is impressed on 
one axis, a variable-frequency source can be im- 
pressed on the other axis and calibrated at a num- 
ber of points other than the known frequency. 
The phase shift in an electrical device can be ob- 
served by impressing the input on one axis and the 
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output on the other axis. If there is 0 or 180- 
degree phase displacement in the unit, a sloping 
straight-line image will appear. Refer to Figure 
12 (A to E). If the above electrical device hap- 
pened to be a frequency doubler, Figures 12F to 
12J would apply. 


The vertical set of deflecting plates can be used 
as a peak voltmeter. The impedance can be made 
very high, and the input capacitance very low, so 
that the voltmeter will show no discrimination be- 
tween d-c and reasonably high radio frequencies. 
Transients can be observed almost as effectively 
with a sine-wave timing axis supply as with a linear 
one, as in this case the supply functions purely as 
a “spreader.” 


In order to illustrate the flexibility of such ap- 
paratus, a desired measurement will be assumed 
and several methods of obtaining the unknown 
quantity outlined. An r-f oscillator is being modu- 
lated an unknown amount with a 1,000-cycle tone, 
and it is desired to determine the percentage modu- 
lation. One method is to observe the modulated 
r-f envelope by impressing either a sine-wave or 
linear supply on the horizontal axis and impressing 
the modulated r-f signal on the vertical axis. Fig- 
ure 16 shows this method graphically. Incidentally, 
if a linear timing axis is used, as shown, the true 
wave-shape of the envelope will appear, and an 
appreciable lack of symmetry or other irregulari- 
ties will be immediately apparent, indicating dis- 
tortion. If no timing axis voltage is used, the per- 
centage can be determined as shown at Figure 17. 
This obviously necessitaies removal of modulation. 
A third method is shown at Figure 18. The 1,000- 
cycle audio voltage which is modulating the r-f sig- 
nal is impressed on the horizontal axis (modulated 
r-f remains on vertical). A trapezoid results which 
allows ready measurement of the peak deflections. 
Symmetry of modulation can be checked with 
methods of Figures 16 or 18 by removing modula- 
tion from the r-f oscillator and noting whether the 
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R. F. Modulated at 1,000 Cycles 
Timing Axis Supply: 500-Cycle Saw-Tooth 


Max. — EMin. 
Percent Modulation == ————————_—_ X 100 
EMax.-+-EMin. 
Figure 16 


carrier height is mid-way between the positive and 
negative modulated heights. 

Another application of the cathode-ray tube is as 
a “visual” or curve-tracing device. This consists of 
an r-f oscillator being varied at an audio rate be- 
tween two extremes of frequency, a means of dis- 
placing the indicating device horizontally in syn- 
chronism with the change of radio frequency, and 
a means of obtaining vertical deflection of the indi- 
cating device proportional to the output of the 
unit whose performance is to be observed. Usually, 
a condenser is arranged so that it “sweeps” the fre- 
quency of the r-f (test) oscillator continually, and 
at the same time an impulse generator, driven in 
synchronism with the “sweep” condenser varies an 
oscillator providing horizontal displacement of the 
indicating device in synchronism with the “sweep” 
condenser. (The No. 150 Oscillator performs all 
these functions simultaneously.) Perhaps the 
greatest use of such a device is for'the alignment 
of the intermediate frequency stages of superhet- 
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Timing Axis Supply—None 
Max. — ECar. 


Percent Modulation = X 100 


ECar. 
Figure 17 


erodyne receivers. A frequency-response curve of 
the circuit under test is continually before the 
aligner, which allows rapid and very accurate ad- 
justment of the stage in question. The greatest 
advantage from such a system is realized when the 
circuit to be aligned has sufficiently greater than 
critical coupling to give a flat-topped or double- 


_ peaked response. The same result can eventually 


be obtained by manually plotting a curve each 
time an adjustment on the unknown is made. 
However, this latter method is very laborious and 
requires considerable time. 

A rather new development in such “visual” 
equipment has been made. The system dispenses 
with the conventional electrical or mechanical 
shutter and instead of employing one series of 
curves corresponding to a sweep through the r-f 
range in one direction, it employs two series of 
curves, one corresponding to an r-f sweep in one 
direction, and the other to an r-f sweep in the re- 
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verse direction. In other words, two curves (except 
in one case to be described later), appear on the 
screen, and the side of the screen which represents 
high frequency on one curve represents low fre- 
quency on the other. If on the first, third, fifth, 
ine tae “saw-tooth” pulses the left side of the 
screen represents low frequency, then on the 
second, fourth, sixth ........ pulses the left side 
represents high frequency. There is only one point 
on the screen which represents the same frequency 
on every “saw-tooth” pulse. This point is the cali- 
bration point. All other points on the screen rep- 
resent two frequencies, one above and one below 
the calibrating frequency. 

When a circuit is incorrectly aligned it is not 
symmetrical about the calibrating frequency; that 
is, its response at 1 KC. above the calibrating fre- 
quency is not the same as the response at 1 KC. 
below. Since any point on the cathode-ray screen 
(except the calibrating point) represents two fre- 
quencies equally spaced above and below the cali- 
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Timing Axis Supply—The Modulating Signal 


EMax. — EMin. 
Percent Modulation = ——————————_ X 100 
EMax.-+-EMin. 
Figure 18 


brating frequency, there must appear two curves, 
one representing the circuit’s response to high fre- 
quencies and the other the response to low fre- 
quencies. The gain characteristic of such a circuit 
and the resultant cathode-ray trace are shown in 
Figure 19A and B. 

If the circuit be properly aligned, its response 
curve will be symmetrical about the calibrating 
frequency; that is, its response at a number of 
kilocycles above the calibrating frequency is the 
same as its response at the same number of kilo- 
cycles below. Since the responses are equal the 
heights of the two curves will be equal, the curves 
will be superimposed and appear as one. The cir- 
cuit of Figure 19, after being properly aligned, 
gives the response curve and cathode-ray trace 
shown in Figure 20A and B. 

The chief advantages of the “double-image” 
over the conventional method are: 

1. The superposition or “folding back” of the 

high- and low-frequency sides makes sym- 
metrical adjustments easy and very accurate. 
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Figure 19 


2. The probability of frequency error in align- 
ing is reduced to less than half. For a given 
frequency error the separation between the 
two curves of the “double-image” method is 
twice the displacement of the one curve of 
the conventional method. Also any small 
error is much more obvious with two images 
on the screen. 

3. The necessity of employing an electrical or 
mechanical shutter is eliminated. 

4, Distortion in the detector or audio amplifier 
does not cause error in aligning. If appreci- 
able audio distortion is present, the images 
on the screen will not be true response curves 
of the tuned circuit. Nevertheless, the actual 
response is still truly symmetrical when the 
two curves are made to completely coincide. 


5. The necessity of marking a vertical reference 
line on the screen for use in frequency cali- 
bration and alignment is avoided. 

6. The advantage (4) above further allows fre- 
quency calibration of the variable frequency 
oscillator by zero-beating with a standard- 
frequency oscillator, without regard to dis- 
placement of the curve by any audio dis- 
tortion. 

Alignment of the radio frequency stages of re- 
ceivers can be made using the same method dis- 
cussed above for i-f alignment. The single- 
frequency source and output meter method may 
be used, if desired, but from the standpoint of 
demonstrating the performance of the r-f stages 
or explaining their operation, the oscillographic 
method is preferable. 


Installation 


Unpack the instrument from the shipping con- 
tainer and remove the screws securing the front 
panel to the case. Withdraw the chassis from the 
case, supporting the panel at the bottom, and feed- 
ing the power cable through the hole in the back. 
Make certain that all tubes are firmly in their 
sockets and all grid cap connections are in place. 
Should the deflecting plates in the cathode-ray 
tube not be in the proper plane it will be necessary 
to twist the tube to its proper position. However, 
do not correct its position with the set in operation. 


Next replace the chassis in the case and replace the 
securing screws. With “Intensity” control in ex- 
treme counter-clockwise position (“Off”), plug the 
power supply cable into an electrical outlet sup- 
plying 110-120 volt, AC supply. The instrument is 
then ready for operation. 


NOTE: DO NOT ATTEMPT TO OPERATE 
THE EQUIPMENT WHEN WITHDRAWN 
FROM THE CASE AS THE HIGH POTENTIALS 
USED ARE DANGEROUS. 
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Operation 


Controls 


(Refer to the Schematic and Wiring Diagrams, Figures 21 
and 22, for location of circuit units designated by symbols.) 

1. “Intensity” control, R-23, is a potentiometer in the high 
side of the bleeder. Its position controls the bias on the 
grid of the cathode-ray tube, which in turn determines the 
quantity of electrons emanating from the “gun,” thus con- 
trolling spot size. The power switch Sy is located on this 
potentiometer. Initial clockwise rotation of this control 
turns on the power; additional rotation increases the spot 
intensity. 

2. “Focus” control, R-21, is a potentiometer in the bleeder. 
Its position controls the anode No. 1 voltage, which (with 
constant A» voltage) determines the distance at which the 
electron beam focuses. In general, for a given “Intensity” 
setting, the “Focus” control should be set for maximum dis- 
tinetness of spot or image. 

3. “Ampl. V” switch, S;, connects the “Vertical” binding 
posts either straight through to the vertical deflecting plates 
on the cathode-ray tube or through an amplifier to these de- 
flecting plates. In either case there is a condenser in the 
input circuit. 

4. “Ampl. H” switch, Se, has two positions: “Timing” 
and “On.” On “Timing” the “saw-tooth” or timing axis oscil- 
lator feeds through an amplifier to the horizontal deflecting 
plates on the cathode-ray tube and the “Horizontal” binding 
post is the synchronizing input terminal. When “On” the 
“Horizontal” binding post is connected through an amplifier 
to these deflecting plates. 

5. “Ampl. V Gain” control, Rj, is a potentiometer on the 
input circuit of the vertical amplifier. With “Amplifier V” 
switch “On,” this potentiometer controls the vertical de- 
flection. 

6. “Ampl. H Gain” control, R;, is a potentiometer on the 
input circuit of the horizontal amplifier. With “Amplifier 
H” switch on “Timing” or “On” this potentiometer controls 
the horizontal deflection. Due to the capacity load on this 
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input potentiometer, when operating on “Timing” at the 
higher audio frequencies, linear sweep will not be obtained 
at all settings of this control. 


7. “Range” switch, Ss, selects one of six timing capacitor 
values. It thus changes the timing axis oscillator frequency 
in steps giving six ranges approximately as follows: No. 1, 
20-130; No. 2, 50-300; No. 3, 100-900; No. 4, 350-3,000; No. 5, 
1,100-10,000, and No. 6, 3,000-12,000 cycles. 

8. “Freg.” control, Rz3, is a rheostat in series with the 
timing condenser. It changes the timing axis oscillator fre- 
quency gradually as it is rotated, and in conjunction with 
“Range” switch above gives continuous range between the 
extremes of frequency. 

9. “Syne.” control, Ry, is a potentiometer controlling the 
amount of synchronizing voltage fed to the grid of the 
RCA-885 tube. In general it should be set as far counter- 
clockwise as is consistent with a locked image, as over- 
synchronization causes poor wave-form from the timing axis 
oscillator. 


10. “Centering V and H” are potentiometers to control the 
amount of d-c potential between the two deflecting plates -of 
each pair, and thereby allow adjustment of the position of 
the spot or image. 


11. There are two pairs of binding posts labeled “Vert. 
High,” “Gnd. 0,” “Horiz. High,” and “Syne. High.” As indi- 
cated by the word “High” on the posts, the Vert., Horiz., 
and Sync. posts all connect to internal circuits, the only 
ground posts being marked “Gnd. 0.” To connect to the 
vertical amplifier, connect to Vert. and Gnd. To connect to 
the horizontal amplifier, connect to Horiz. and Gnd. To 
connect to the synchronizing circuit, connect to Horiz. and 
Gnd. The Horiz. binding post is controlled by the “Amp.- 
H” switch so that when the switch is “On” the post con- 
nects to the amplifier input and when the switch is on “Tim- 
ing” the post connects to the synchronizing circuit. The 
Sync. post carries a fraction of the amplified vertical voltage 
and is to be connected to the “Horiz.” post whenever it is 
desired to synchronize on the signal being examined. 


Applications 


GeneraL. The following procedures are included 
in order to familiarize the operator with the opera- 
tions and connections involved in the particular 
applications. All applications of the equipment are 
not described, but analysis of the particular prob- 
lem involved will show wherein it is similar to or 
differs from those given, enabling the operator to 
work out his own sequence of operation. 


As has been previously pointed out, most appli- 
cations of this instrument are carried out with the 
output of the unit under test connected to the ver- 
tical plates of the cathode-ray tube, and the wave- 
shape studied by application of known constants 
on the horizontal plates of the tube. Before any 
measurements are attempted, the operator is urged 
to go through the following procedure in order to 
familiarize himself with the controls and their loca- 
tion and to get the “feel” of their operation: 


1. Connect the power plug to an a-c source of 
110 volts. Turn “Intensity” control clockwise, caus- 
ing a spot to appear on the screen, increasing in 
size as the “Intensity” control is advanced further 
clockwise. The “Focus” control should then be 
adjusted until maximum distinctness of spot or 
image occurs. 


CAUTION. DO NOT ALLOW A SMALL 
SPOT OF HIGH BRILLIANCY TO REMAIN 
STATIONARY ON THE SCREEN FOR ANY 
LENGTH OF TIME, AS DISCOLORATION OR 
BURNING OF THE SCREEN WILL RESULT. 


With the spot on the screen and with the “In- 
tensity” control retarded so that the spot is not 
too brilliant, adjust the position of the spot to the 
center of the screen by rotation of the two center- 
ing controls. 


To turn the equipment off, turn “Intensity” con- 
trol to its extreme counter-clockwise position, until 
a distinct “snap” is heard. 


2. Apply a source of 60-cycle current to the 
“Vertical” binding posts. To adjust the length of 
the resultant line appearing on the screen turn 
“Ampl. V” switch “On” and adjust “Ampl. V 
Gain” control until the length is as desired. Appli- 
cation of the same 60-cycle source to the “Hori- 
zontal” binding posts with “Ampl. H” switch “On” 
will similarly show a horizontal line on the screen, 
the length of which may be varied by manipula- 
tion of “Ampl. H Gain” control. 


3. To expand (2) further, have 60 cycles avail- 
able at both “Horizontal” and “Vertical” terminals. 


Apply the horizontal 60-cycle supply on the 
screen through “Amp]l. H” and its gain control, 
then apply the 60-cycle vertical supply through 
“Ampl. V” and its gain control. The result will be 
a straight line. (See Figure 12.) 


AC Vo.irmeter witnour Ampiitrier—For this 
application, the characteristics of the unit are as 
follows: Input resistance—2 megohms; input ca- 
pacity—approximately 40 mmf.; voltage range— 


85 r-m-s volts (higher with external attenuator) ; 
calibration—approximately 250 peak-to-peak volts 
per inch or 85 r-m-s volts per inch. Insulated for 
200 volts d.c. 


Procedure — Make connections to the Oscillo- 
graph and turn controls to the positions specified 
in Application No. 6 on the enclosed operating 
chart. Measure or estimate the length of line ap- 
pearing on the screen in inches (depending on 
accuracy desired) and multiply by 250. This'gives 
the approximate peak-to-peak value of the un- 
known voltage. For approximate effective value, 
if voltage being measured is sinusoidal, divide peak 


value by 2.8. 


AC Voirmeter with Ampuirier—For this appli- 
cation, the characteristics of the unit are as fol- 
lows: Input resistance—l megohm; input capacity 
—approximately 30 mmf.; frequency range—20- 
10,000 cycles; maximum voltage—500 volts (higher 
with external attenuator); calibration—(roughly) 
9 peak-to-peak volts per inch, or 2 r-m-s volts per 
inch. Insulated for 100 volts d.c. 


Procedure — Make connections and adjust con- 
trols according to Application No. 7 on the chart. 
With “Ampl. V Gain” control in the extreme clock- 
wise position a line one inch long is obtained on 
the screen for about 2 volts r-m-s input. Inter- 
mediate positions of the gain control give different 
calibrations, of course, and if considerable use is 
made of this feature it may be advisable to plot a 
curve of the inputs required to give a one-inch de- 
flection at various intermediate positions of the 
gain control. 


A particular application of operation as an a-c 
voltmeter is in making hum measurements in a 
power supply unit. In this case the “O” binding © 
post (“Vertical”) is connected to the common lead 
of the filter circuit of the unit under test and a clip 
lead, connected to the “High” binding post, is used 
to check the a-c ripple present at the various cir- 
cuit component terminals. When the direct poten- 
tial exceeds 100 volts it will be necessary to add a 
capacitor of .1 to .5 mfd. in series, and a 1 megohm 
leak across the input terminals, to prevent damage 
due to high direct potentials on the input con- 
denser. 


Aupio Quarry Measurements — Use of the 
“saw-tooth oscillator” feature of the Oscillograph 
provides a check which cannot be made with an 
ordinary voltmeter. This is extremely helpful in 
discovering the audio quality of a receiver or simi- 
lar instrument and also in locating causes of audio 
distortion. 


Procedure — Apply the output from a constant 
frequency record or audio oscillator to the “Ver- 
tical” binding posts, with controls set as in Appli- 
cation No. 8. Turn “Range” switch to that tap giv- 
ing a range including the frequency of the input 
signal and adjust “Freq.” control until the saw- 
tooth oscillator frequency is near that of the input 
signal. If the two frequencies are identical, one 
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cycle of the input signal will be observed on the 
screen; if the saw-tooth oscillator frequency is one- 
half that of the input signal, two cycles of the 
latter will appear; if one-third, three cycles; etc. 
Next, connect this constant frequency record or 
audio oscillator output to the audio input of the 
unit under test and connect the output of the unit 
under test to the “Vertical” binding posts of the 
Oscillograph, all adjustments of which are as pre- 
viously set. If the resultant wave does not corre- 
spond to that obtained when the input was direct 
to the Oscillograph, audio distortion is present. 

If it is desired to measure the overall audio 
fidelity of a receiver, for instance, the procedure is 
similar to that above except that the voltage modu- 
lating an r-f oscillator is fed into the Oscillograph, 
adjusted as above. Then the modulated oscillator 
is connected to the r-f input terminals of the re- 
ceiver and the loudspeaker voice coil connected to 
the Oscillograph. Comparison of the two resultant 
waves will indicate how much distortion occurs in 
the receiver under test. Observing the quality of 
the input to the receiver from the test oscillator 
will also show how much distortion is being fed 
into the receiver from the test oscillator. This is 
desirable, since it may show that all the distortion 
present in the receiver output may not be due to 
the receiver characteristics, but to those of the test 
oscillator. 

Moputation Inpicator — (1) One method of 
measuring the modulation of a transmitter is to 
place the modulated r-f output of the transmitter 
into the vertical plates of the cathode-ray tube and 
the audio input signal to the transmitter on the 
horizontal plates of the tube through the synchron- 
izing circuit. 

Procedure — Connect a constant frequency in- 
put to the transmitter and connect a small pickup 
coil, located near the transmitter tank coil, to the 
“Vertical” binding posts. The pickup on this coil 
should be from 50-75 volts. Connect the “Horiz.” 


binding post of the Oscillograph to transmitter 


audio amplifier at a point providing a 2-4-volt 
signal at. low impedance. Turn controls to posi- 
tions given in Application No. 9 on the chart. 
Turn “Range” switch to tap including the fre- 
quency of the input signal and adjust “Freq.” con- 
trol until the saw-tooth oscillator interlocks with 
the signal on the vertical plates. Adjustment of 
the “Sync.” control provides control of the voltage 
to the grid of the RCA-885 tube. Adjustment of 
“Ampl. H Gain” control varies the horizontal 
deflection. 

(2) Another, somewhat similar, method of mod- 
ulation measurement is to connect the pickup coil 
to the “Vertical” binding posts as before, and con- 
nect the audio signal (from the transmitter audio 
amplifier) to the “Horizontal” binding posts. Turn 
controls to positions given in the chart for Appli- 
cation No. 10. Adjust “Ampl. H Gain” control 
until desired horizontal deflection is obtained. The 
percentage modulation can then be readily deter- 
mined. (See Figure 18.) 
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ALIGNMENT oF INTERMEDIATE FREQUENCY STAGES 
—For alignment of the intermediate frequency 
stages of a receiver it is essential that an auxiliary 
apparatus be available to sweep the intermediate 
frequency for which the receiver is designed. The 
Type TMV-128-A Frequency Modulator is designed 
for this use. It consists of sweep condenser and a 
synchronizing generator rotated in synchronism by 
a driving motor. The condenser is arranged to 
“sweep” the frequency of the r-f input to the re- 
ceiver (or i-f stages) and the synchronizing gen- 
erator connects to the “Horiz.” binding post of the 
Oscillograph so as to synchronize the saw-tooth 
oscillator with the frequency variation of the test 
oscillator (such as the TMV-97-C) input to the re- 
ceiver. A switch on the panel of the Modulator 
provides two ranges of capacity for “sweeping” the 
test oscillator output frequency; on “Hi” the range 
is 20-65 mmf., and on “Lo” the range is 15-35 mmf. 

The No. 150 Oscillator takes the place of both 
of these units, performing all the necessary func- 
tions without moving parts. 

The test oscillator output should be coupled to 
the grid of the tube preceding the i-f stage under 
alignment. It is essential that this connection be 
made without altering any of the operating charac- 
teristics of this stage. If the grid of the tube to 
which connection is to be made is at zero d-c po- 
tential with respect to ground, connect the oscil- 
lator to the grid of the tube and disconnect the 
lead normally on the grid, the low side of the test 
oscillator output returning to chassis ground. If 
the grid is not at zero d-c potential with respect to 
ground, connect the high side of the oscillator to 
the grid (disconnecting the lead on the grid) and 
the other side to the “—C” lead for this grid. 


The “Vertical” binding posts of the Oscillograph 
should be connected to the audio output of the 
second detector. For a diode detector this connec- 
tion may be across the volume control alone or 
across both the volume control and automatic 
volume control resistor, if this connection is con- 
venient. When the second detector is a triode, 
tetrode or pentode, resistance-coupled to the first 
audio stage, the connection to the “High” binding 
post may be to the plate of the tube, the “O” post 
being connected to ground. In the case of a triode, 
tetrode or pentode, transformer or impedance- 
coupled to the first audio stage, connect a resistor 
of approximately 20,000 ohms in series with the 
plate of the tube and by-pass the inductance in the 
plate circuit by a 1.0 mfd. or larger capacitor. 
This changes the impedance of the plate circuit to 
resistance rather than inductive reactance; the 
“High” binding post should be connected to the 
plate of the tube and the “O” post to ground in 
order to take the audio voltage off this resistor. 

Procedure —Connect the test oscillator output 
to the grid of the tube preceding the i-f trans- 
former being aligned, and connect the “Vertical” 
binding posts in the second detector as previously 
explained. The test oscillator should be set at the 
i-f alignment frequency with modulation “On.” 


Turn Intensity-control “On,” adjust “Focus” prop- 


erly, turn “Ampl. V” switch “On” and adjust the 
gain control. Turn “Ampl. H” switch on “Timing.” 
Adjust the i-f transformer trimmers for maximum 
output; i.e., peak them as much as possible. Re- 
move the modulation on the test oscillator, connect 
the sweep condenser to the r-f oscillator and con- 
nect the synchronizing generator to the “Horiz.” 
binding post. Turn motor “On” and readjust the 
frequency of the test oscillator until the forward 
and reverse waves show on the screen of the tube. 
Raise the frequency of the test oscillator until the 
highest points of the two waves coincide. (This 
readjustment is necessary to compensate for the 
added capacity of the cable and one-half of the 
sweep condenser capacity when the TMV-97C Test 
Oscillator, TMV-128 Frequency Modulator are used. 
This whole preliminary adjustment is unnecessary 
with the No. 150 Frequency Modulated Oscillator. ) 
Record the dial setting of the oscillator for future 
reference. Adjust the trimmer condensers of the 
primary and secondary of the if transformer 
until the two curves coincide throughout their 
entire length. When this occurs, the stage is 
symmetrical with respect to the i-f frequency. 
During i-f alignment, the receiver tuning dial 
should be set at a point where variation of its 
position has no effect on the resultant curve. If 
this point cannot be found, short-circuit the grid 
or plate coil of the receiver r-f oscillator. The i-f 
stages should be aligned in order, starting at the 
last stage and working toward the first detector. 


Frequency Measurements —In using the Oscil- 
lograph for frequency measurement, either Lissa- 
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jou figures (sine waves on both axes) may be used, 
or the linear timing axis may be employed on the 
horizontal axis. The frequency stability of the 
saw-tooth oscillator running free is not good 
enough to depend on for accurate measurements, 
but when this oscillator is synchronized with a 
standard-frequency voltage its frequency stability 
is the same as that of the standard, and it can be 
synchronized at any sub-multiple of the standard 
frequency down to about one tenth. This allows 
convenient calibration of a device at many points 
between one-hundredth of—and ten times a single 
standard-frequency source, and every point is as 
accurate as the standard. If a 1,000-cycle standard 
source is used, calibration points between 10 and 
10,000 cycles are easily obtained. Using Lissajou 
figures, calibration points between 100 and 10,000 
cycles can be obtained. A frequency standard 
which is almost universally available is the 60-cycle 
a-c supply. Since the advent and rapid spread of 
electric clocks the frequency of nearly all commer- 
cial power is held to a very close tolerance. When 
synchronizing on 60 cycles, the saw-tooth oscillator 
can be locked at 30 or 60 cycles, as desired. 
This allows accurate calibration at frequencies up 
to about 600 cycles. Refer to Application No. 13 
on the chart. 


Cueckinc Puase Sutrr—To check phase shift of 
a device with the Oscillograph, set controls as 
shown on Application No. 12 on enclosed chart, 
observing the screen pattern with input to device 
on “Horizontal” binding posts and output from 
device on “Vertical.” If no phase shift exists, a 
sloping straight-line image will appear. 


Part IV 
SERVICE DATA 


Electrical Specifications 


MOMACE LS he nare somo Anne Ae EE, COO eg ie 110-120 Volts AC 

BRC MUCRC RWOLOGK NGG) LOL) & conics wei Laine ON atin oes 50-60 Cycles 
Power Supply Rating.......... OLOCK CVOAIL OLD Wactscs vic Nalin eater ok, less 25-60 Cycles 

WAL 2e CODsUIA LION. . Goss schnmd eae ro tele stew oe 0 35 Watts 

LESS ger te ocd 20 Mn eg FP ee oP 1 Amp. 


Deflection sensitivity at amplifier inputs. 5 peak-to-peak volts per inch 


(max. “gain.”) or 1.75 volts (RMS) 


Deflection sensitivity at cathode-ray tube 


DEES ae aie iets be et om ease ee 250 peak-to-peak-volts per inch 
Input Characteristics: 
. eee (TD) Withoampliiiers ac. <4: sea. 1lmegohm, approximately 30 mmfd. 
OE a aa (2) Without amplifier.:....... 2 megohms, approximately 40 mmfd. 
Frequency response range of amplifiers............. 20-15,000 Cycles 
Maximum signal input (with amplifier)............. 500 Volts (RMS) 
Frequency range of timing axis........-.........00- 30-10,000 Cycles 
Maximum d-c voltage across input binding posts.100 Volts with amplifiers 
200 Volts direct 
Be EN tg hie hor arh ceees 6 3s Signal amplifier for vertical deflection 
BPE CA OG ok reg baits ies See hale ed Signal amplifier for horizontal deflection 
Radiotrons Used and Functions. (1 RCA-885............0000005 “Saw-tooth” oscillator 
DMCCARD Peres ah rc Merete es «ahead Cathode-ray tube (1-inch) 
BTC ASAO Hotiteais oa Sea's va eis Full-wave rectifier 
Physical Specifications 
Height (including carrying-handle)...................0.04% 94 inches 
Overall Dimensions............. Were meta eee OM a RT Ghat ies eo hs kos ste y e's’ oP TNL 132 inches 
Oe yet ee Bae i ie ah de dis See seis s cv's be8 Feo 74 inches 
I Nee ee ae ee OR INE eee eg EF aie eh ok acdc nid Lae a eee tovs 144 pounds 
a Nees ey Be ee ete errs ea gE a asic Ge aNe ehhG oeleuises was vw clweind ae ' 16 pounds 


Circuit Description 


The schematic arrangement of the entire circuit 
is shown in Figure 21. 

There is one usual feature to this circuit that 
causes surprising voltage distributions but doesn’t 
affect the operating theory. Since the shell of the 
cathode-ray tube is connected to the second anode, 
which must be at a positive potential from the 
cathode, and since the shell must be grounded for 
safety, the positive side of the power supply has 
been connected to ground. This is common prac- 
tice in Cathode-Ray Oscillographs, but in this case 
the power supply is common to the oscillograph 
and amplifier tubes, so the cathode, grid, sup- 
pressor and screen grids of the amplifiers are all 
at a high potential to ground and the plate is 
nearly at ground. It may be argued that no im- 
provement has been made since the grid clips are 
at high voltage, but the grid clips cannot be 
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reached when the equipment is in the case, and 
the resistance of the circuit is sufficiently high to 
limit the current to safe values at all but very low 
settings of the gain control. 

While the voltage. distribution, as shown in Fig- 
ure 24 is quite unusual, the method of operating 
the amplifier tubes has not been affected. The 
grids are maintained about two volts negative from 
the cathode, the suppressor is connected to the 
cathode, the screen grid is about 35 volts positive 
from the cathode and the plate still more positive. 

An amplifier consisting of a single RCA-6C6 con- 
stitutes the means of obtaining “gain” for the sig- 
nal applied to the vertical deflecting system. The 
input to this stage is a high-resistance potenti- 
ometer connected to provide “gain” control. An 
isolation capacitor is made a part of the input cir- 
cuit to exclude any d-c which may be associated 
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with the circuit being observed. The plate, or out- 
put circuit of the RCA-6C6 is a resistor whose 
value is so designed as to effect a broad and uni- 
form frequency response in the amplifier stage. 
Coupling from the amplifier plate to the cathode- 
ray tube is made through a capacitor. 


The amplifier for the signal applied to the hori- 
zontal deflecting plates is identical to that de- 
scribed above. A switch is provided to disconnect 
the vertical amplifier, thereby applying the voltage 
to be studied directly to the deflecting plates. 
There is an input switch to the horizontal amplifier 
for feeding in the timing or “saw-tooth” oscillator 
signal. 


A synchronization system is included, as shown 
in the input circuit of the RCA-885. This is the 
“Synchronizing” circuit described under “Opera- 
tion.” The timing axis oscillator stage, using the 
RCA-885, is designed to have a frequency range of 
30-10,000 cycles, controlled through the “Range” 
switch and “Frequency” control. The signal from 


this oscillator has a “saw-tooth” wave-shape, ob- 
tained as follows: A d-c potential is applied across 
a capacitor and resistor in series in the plate cir- 
cuit of the RCA-885 tube. This voltage charges 
the capacitor until the ionization potential (plate 
voltage at which the gas in the RCA-885 ionizes) 
is reached. When the RCA-885 ionizes the capaci- 
tor is short-circuited and the voltage across it drops 
nearly to zero. The RCA-885 immediately de- 
ionizes and allows the capacitor to start charging 
again. In this manner, the voltage across the ca- 
pacitor has a “saw-tooth”’ characteristic. The capa- 
citor referred to above is selected by the position 
of the “Range” switch as described in “Operation.” 
With “Ampl. H” switch on “Timing,” the voltage 
across this capacitor passes through the horizontal 
amplifier to the plates of the RCA-913. 


Power required for operation of the instrument 
is obtained through the power unit from a 110-120- 
volt, AC supply. Voltage rectification is accom- 
plished by an RCA-80 connected in the secondary 


windings of the power transformer. 


Maintenance 


(1) Radiotrons 


Under ordinary usage within the ratings speci- 
fied for voltage supply, tube life will be consistent 
with that obtained in other applications. The rec- 
tifier, oscillator, and amplifier tubes will wear in 
accordance with loss of emission; whereas the de- 
termining factor in the life of the RCA-913 
cathode-ray tube is the deterioration of the fluor- 
escent screen. It is therefore advisable to avoid 
leaving a bright, concentrated “spot” on the screen. 


It is not ordinarily possible to test the Radio- 
trons in their respective sockets, due to the likeli- 
hood of circuit effects causing error. Their removal 
and check with standard tube-testing apparatus is 
therefore desirable. Replacement of the question- 
able tube with one known to be in good condition, 
is another acceptable and definite means of tracing 
tube troubles. 


To remove the RCA-913, it is necessary to slide 
the tube toward the back of the chassis, then snap 
the tube out of its clip. Replacement is the reverse 
operation, sliding the tube into the panel opening. 


(2) Fuse Replacements 


A small l-ampere cartridge fuse is used in the 
primary circuit of the power transformer. This 
fuse is intended for protection of the entire power 
system of the Oscillograph, and should, therefore, 
not be replaced by one having a higher rating, nor 
be shorted out. A fuse failure should be carefully 
investigated before making a replacement, as 


usually in the use of fuses of accepted quality, 
there must be a definite cause for the fuse break- 
down. The cause may originate from a surge in 
the power-supply line, but the greater percentage 
of causes may be centered in the apparatus pro- 
tected, such as shorted rectifier elements, and so 


forth. 


(3) Resistance and Continuity Tests 


The schematic circuit is shown in Figure 21, and 
the actual wiring layout giving color code and 
physical relation of the parts is shown in the 
chassis wiring diagram, Figure 22. All resistor and 
capacitor values are given to facilitate a rapid and 
sure test for continuity of circuit and the condition 
of same. Coils and transformer windings have 
their d-c resistances shown. 


In working on the chassis of the Oscillograph, 
care must be observed to have the power supply 
completely disconnected. The high voltages asso- 
ciated with the circuits of the cathode-ray tube 
make it dangerous to attempt to handle or work 
on the chassis while the power is “On.” 


Care should be exercised in replacing any part 
that may be found faulty. All wiring associated 
with the part involved must be taken off, and 
especial attention given to possibility of damage 
to other wiring or parts. The relation of wiring 
and parts should be the same as in the original 
assembly. 
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(4) Voltage Measurements 


One means of learning the condition of opera- 
tion and tracing the circuit faults of the Oscillo- 
graph is by checking the correctness of the voltages 
and currents at the Radiotron sockets. The normal 
values, which can be expected to be found when 
the instrument is working properly under the spe- 
cified power ratings, are indicated adjacent to the 
socket positions in Figure 24, and also given by 
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the Radiotron Socket Voltage Table. In general, 
the values shown are measured from the socket 
contacts to ground; however, the heater or fila- 
ment voltages are a-c and appear between the F-F 
or H-H clips. All readings given are actual operat- 
ing values, and do not allow for any errors likely 
to be caused by current drain of the measuring in- 
strument. Some of the voltages are not measurable 
with ordinary test equipment; these have been 
asterisked (*) in the table. 
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Figure 24—Radiotron Socket Voltage Diagram (Stock No. 151 and 151A) 
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REPLACEMENT PARTS | 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


pone] 5 JET Binomial ge 


Power Transformer—110-120 V.,50-60 cye.(T-1) Resistor—6800 Ohms, 14 W. (R-14) 
Synchronizing Transformer (T-2) Resistor—\4 W., 39,000 Ohms (R-15) 
Power Transformer—110-120 V., 25-60 cyc.(T-3) Resistor—'4 W., 8200 Ohms (R-18) 
Filter Reactor (L-1) Resistor—l4 W., 12,000 Ohms (R-19) 
Capacitor—0.1 Mfd. 400 V. (C-1, C-5) Resistor—2 W., 47,000 Ohms (R-20) 
Capacitor—0.0035 Mfd. (C-2, C-6) Potentiometer—10,000 Ohms with Switch (R-21, S-4) 
Capacitor—0.1 Mfd. 200 V. (C-7, C-3, C-4) Resistor—4 W., 10,000 Ohms (R-22) 
Capacitor—820 Mmfd. (C-8) Potentiometer—10,000 Ohms (R-23) 
Capacitor—0.0025 Mfd. (C-9) Switch—D.P.D.T. Toggle (S-1, S-2) 
Capacitor—0.01 Mfd. (C-10) Switch—Single Gang 6 Position (S-3) 
Capacitor—0.035 Mfd. (C-11) Fase Te Amp: (S.5) 
Capacitor—0.1 Mfd. (C-12) TubetSocket-40 brane 

Capacitor—0.25 Mfd. (C-13) Paks Socks Pros 

Bypass Condenser—4-10 Mfd. (C14, C15) 6 

Filter Condenser—4-4 Mfd. 475 V. (C-18, C-16, C-17) Qe ore EY 

Potentiometer—l1 Megohm (R-1, R-7,eR-16, R-17) Tube Plug—Octal Base 

Resistor—Y, W., 470,000 Ohms - (R-2, R-8) Tube Support Bracket Ass'y 


Resistor—Y, W., 2700 Ohms (R-3, R-24) Eye Piece 
Resistor—'4 W., 5600 Ohms (R-4, R-9) Eye Piece Base 
Resistor—\4 W., 2.2 Megohms (R-5, R-6) Screen 


Binding Post (High) 
Binding Post (0) 

Bar Pointer Knob 
Fuse Term.—Bd. Ass’y 


Resistor—4 W., 220 Ohms (R-10) 
Potentiometer—250,000 Ohms (R-11) 
Resistor—1 W., 150,000 Ohms (R-12) 
Potentiometer—2 Megohms (R-13) 
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Instructions 23343 


for 


Piezo-Electric Calibrator 
Type TMV-133A Stock No. 9572 


i 


INTRODUCTION 


The Type TMV-133A calibrator is a small 
self-contained testing unit its overall dimen- 
sions being only 544 x 2% x 2% inches. It 
is applicable for making the following fre- 
quency calibrations: 


1. Dial Scale readings of Receivers and simi- 
lar instruments. 

2. Test Oscillators. 

3. Other R-F Oscillators. 

4. Signal Generators. 

5. Any apparatus generating at specific fre- 
quencies between 100 and 50,000 kilocycles. 


The test values for any particular calibra- 
tions are indicated on the dial scale of the 
instrument being tested or are of known fre- 
quencies. The exact frequency is checked by 
listening to the note from the calibrator, and 
the accuracy for all frequencies capable of 
being tested is that of the piezo electric crystal 


fundamental, +0.05 per cent. The method of 
test is extraordinarily quick, easy and simple 
as explained later. 

The output from the calibrator is in har- 
monic steps from 100 k.c. to 20,000 k.c. in 
100 k.c. steps, and from 1,000 k.c. to 50,000 
k.c. in 1,000 k.c. steps, the former with the 
lever of the operating toggle switch turned to 
“To” and the latter with it turned to “Hi.” 

The instrument operates on 110—120 Volt, 
A-C, 50—60 cycle current, which is used for 
both heater and plate supply in complete A-C 
operation, but for heater only in D-C operation. 
In the former case the plate of the radiotron 
in the crystal oscillator is supplied with raw 
A-C potential which gives a 60 cycle modu- 
lated RF output signal for receiver dial 
calibration work. In the latter case an un- 
modulated signal results from the D-C voltage 
applied to the plate. 


DESCRIPTION 


The calibrator consists of a Piezo-Electric 
Crystal accurately ground for two modes of 
oscillation (100 k.c. and 1,000 k.c. test steps), 
and a transformer through which A-C power is 
supplied for energizing the heater element of an 
RCA 955 acorn type triode and supplying plate 
voltage in the case of A-C operation. There 
are three binding-posts on the front of the 
case, one marked “—”, one marked “4” and 
one unmarked. These are used only for D-C 
operation. The A-C power cord with plug is 
attached inside the case to the central un- 
marked and negative (—) terminals. The cen- 
tral and positive (+) binding-posts must al- 


ways be connected by a link for A-C opera- 
tion. For D-C operation this link must be re- 
moved. A double-pole double-throw toggle 
switch, located on the front of the case, selects 
either of the two output frequency steps. The 
necessary coils, resistors and capacitors for com- 
pleting the circuit are as shown in the accom- 
panying illustrations. 

Important—Always remove link between 
center and “+” binding-posts before connect- 
ing for D-C operation. Be careful to prevent 
electrical contact between binding-posts and 
ground, as any one binding-post may be 110 
Volts above ground according to the way the 
power cord plug is inserted in outlet. 


OPERATION 


Before making tests examine the unit by 
removing the back cover and seeing that the 
Acorn Tube is properly inserted in its socket. 
Replace back cover and proceed in the follow- 


ing manner: 
A.C. Operation 


1. Unwrap Power Cord and insert plug into 
110—120 Volt, 50—60 cycle, A-C outlet. 
9. Place instrument in convenient location 
on flat surface, with back cover down, in close 
proximity to the instrument to be calibrated 
(within two or three feet). 
3. Set lever of toggle switch to “Lo” for 
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100 k.c. steps or “Hi” for 1,000 k.c. steps ac- 
cording to the requirements of the test. 

4. Tune the instrument being tested and 
notes will be heard at frequencies which are 
multiples of the fundamental being used. If 
an audible note is not produced by direct radi- 
ation, it may be necessary to provide sufficient 
coupling by connecting a wire to the terminal 
marked “ant” of the instrument being tested, 
winding a few turns and laying the coil so 
formed lengthwise on top of the calibrator. 
Too much coupling is apt to cause confusion 
in distinguishing the correct calibration point. 

5. In testing a series of values such as the 
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Figure 1—Schematic Diagram 
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Figure 2—Wiring Diagram 


markings on the dial scale of an “All-Wave” 
receiver, the operating switch is placed on “Lo” 
for the lower frequencies, and the tuning knob 
of the receiver turned. At each 100 k.c. value 
the calibrator note is heard, and the receiver 
may be adjusted accordingly. When the note 
becomes weak, perhaps as the 10,000 k.c. range 
is approached, depending on receiver sensitivity 
and noise level, attach a few feet of wire to 
the antenna stud of the receiver and wind a 
coil in the free end for coupling, as explained 
in the foregoing paragraph. To check an in- 
dependent value, such as that of 15,250 k.c. 
(FYA, Paris, France), turn the Switch to “Hi” 
for 1,000 k.c. steps and locate the 15 m.c. point. 
Now, switch to “Lo” and count forward to the 
15.2 and 15.3 m.c. points. The 15,250 k.c. point 
will be midway between. 


D-C Operation 


1. Remove link between center unmarked 
binding-post and the one on the left marked 
“+” and attach the leads from the D-C source 
to the two outside posts marked “++” and “—”. 


2. Insert -plug on power cord in A-C, 
110—120 Volt, 50—60 cycle outlet. On grounded 
systems where D-C line voltage is used for 
plate potential the grounded side of the two 
systems must be connected common. 

3. Locate calibrator and proceed as for A-C 
operation using coupling coil where necessary. 
The note will be a hiss with the unmodulated 
D-C_ excitation. 


Additional Tests 


1. Calibration of Test Oscillator or Signal 
Generator connected to Receiver: 


Calibrator 


a. Connect calibrator for either A-C or D-C 
operation and couple to receiver to give out- 
put at required frequency. 

b. Couple Test Oscillator or Signal Generator 
to receiver and adjust frequency to give zero 
beat with calibrator. 

c. Take reading on Test Oscillator or Signal 
Generator Scale and record any error on 
calibration chart. 

d. Proceed to make tests in a similar manner 
for all points desired to be checked. 


2. Calibration of Test Oscillator Alone. 

. Set Test Oscillator for heterodyne detection. 

. Locate calibrator using coupling if necessary, 
and listen with headphones for beat note as 
frequency is slowly varied. With Calibrator 
on “Lo”, zero beat should occur at each 
100 k.c. mark. 

c. Record errors as required. 


Note: It will be found better to make the 
above tests with calibrator connected for D-C 
operation. 


In calibrating an oscillator such as the 
TMV 97-C, with receiver, harmonics of the 
lower oscillator frequencies should be used to 
beat against harmonics of the calibrator. For 
example, the tenth harmonic of 360 k.c. on 
oscillator being tested, will give a beat with 
the 3600 k.c. signal from the calibrator. Also 
the tenth harmonic of 370 k.c. will give a beat 
with the 3700 k.c. crystal calibration signal. In- 
terpolation between the 360 and 370 k.c. point 
will give a 365 k.c. point on oscillator when 
calibrating closer than 10 k.c. The following 
table will serve as a guide in such calibration 
work. Obviously there are several combina- 
tions which may be used. In general it is best 
to select the lowest oscillator harmonic which 
will beat with a harmonic from the calibrator. 


os 


Receiver 


Settin, Harmonie Fundamental Harmonic Setting 
k.ec. used k.ec. used k.c. 
90 10th 100 9th 900 
100 10th 100 10th 1000 
100 10th 1000 Ist 1000 
100 5th 100 5th 500 
110 10th 100 llth 1100 
120 10th 100 12th 1200 
120 Sth 100 6th 600 
130, 140, 150 10th 100 13th, 14th, 15th 1300, 1400, 1500 
160, 170, 180 10th 100 16th, 17th, 18th 1600, 1700, 1800 
190 10th 100 19th 1900 
200 3rd, 4th, 5th 100 6th, 8th, 10th 600, 800, 1000 
200 10th 1000 Ist 1000 
200 10th 1000 2nd 2000 
210 10th 100 21st 2100 


MAINTENANCE 


It may be necessary occasionally to replace 
_the radiotron RCA 955, but other troubles 
should not occur. The crystal is a single unit 
with two modes of oscillation and so long as 
the 1000 k.c. adjusting capacitor is not moved, 
the two frequencies will maintain their proper 
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relation to each other. After long continued 
usage if output becomes weak or unit becomes 
inoperative make a careful check for circuit 
troubles. Then, finally, if necessary, remove 
and clean the crystal. This is done by remov- 
ing the three nuts from the studs holding the 


crystal top plate, lifting off the top plate, taking 
out crystal and cleaning crystal and top and 
bottom plates with pure alcohol. To reassem- 
ble, tighten nuts evenly till top plate just 
touches crystal when there will be no “shake” 
and crystal will not oscillate. Now back off 
approximately one turn on each nut until crys- 
tal oscillates normally. Check by means of a 
broadcast station such as WLW- 700 k.c., or 
other even 100, with a receiver and with cali- 
brator switch on “Lo”. Readjust crystal by 
turning nuts on top plate till the 700 k.c. point 


gives an audio beat with the station. For 
0.05 per cent accuracy the audio note will vary 
with the station used. Using 700 k.c., crystal 
would be adjusted for an audio note of 350 
cycles. Adjusting to a lower audio frequency 
gives a higher accuracy on crystal. If adjust- 
ment of the 1000 k.c. trimmer has not been 
changed the 1000 k.c. steps (switch on “Hi”) 
will automatically be correct. A fibre or bake- 
lite wrench should be used for making final 
adjustments. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


DESCRIPTION 


Capacitor—18 mmfd.—(C3) 
Capacitor—300 mmfd.—(C1l) 
Capacitor—Trimmer capacitor— 


(C2) 


Case—Crystal calibrator case and cover 


Coil—Coil assembly—(L1, L2, L3) 


Electrode—Bottom section 
Electrode—Top section 


Resistor—3900 ohms—Carbon type—'4 watt—(R2)—Package of 5 
Resistor—l1 megohm—Carbon type—\4 watt—(R1)—Package of 5 
Socket—Radiotron socket—5 contact 
Spring—Electrode spacing spring—Package of 6 


Switch—Toggle switch 


Transformer—Power transformer—(T1) 


Caution—Before operating with D-C plate potential, remove link between center and positive (+) binding posts on front 


of case. 


Any binding post may be 110 volts above ground. Avoid possibilities of electrical contact from any one to ground. 
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25054 
Beat Oscillator 
Stock No. 9606 
— INSTRUCTIONS — 


DESCRIPTION 


The Beat Frequency Oscillator is an impor- 
tant auxiliary to short wave receiving sets and 
serves the purpose of enabling the listener to 
obtain code messages and other continuous 
wave broadcasts. It may also be used in locat- 
ing regular broadcast or other modulated forms 
of transmission by the “birdie” method and its 
value in this field will be most evident in 
cases where the signal strength is very low or 
the carrier is not modulated continuously. 

This Beat Oscillator 
coupled type known to afford excellent fre- 
quency stability and the complete unit as shown 
in Figure 1 consists of the coil assembly, tube 


is of the electron- 


socket, switch, control rod and terminal boards, 
with the necessary tube, coil and other shields, 


leads and connectors, all assembled complete 
on a metal base ready for attachment in the 
receiver cabinet or other desired location. Its 
overall dimensions are 7 inches wide, 2%4 
inches deep and 7 inches high. 

The oscillator tube is not supplied and the 
type selected will be in accordance with heater 
or filament voltage as follows: 

For 2.5 volts use RCA-58 tube. 
For 6.3 volts use RCA-6D6 tube. 

The coil assembly includes the coil and two 
variable capacitors as well as other capacitors 
and resistors. 

The Beat Oscillator may be used with any 
type of receiver in conformance with the open- 
ing paragraphs under Installation, either AC 
or DC and of any line voltage or frequency. 


INSTALLATION 


Before commencing installation check the 
receiver characteristics 
for compliance with 
the following require- 
ments :— 

1. Short-wave super- 
heterodyne type. 

2. Intermediate fre- 
quency between 415 
and 700 k.c. 

3. Extra power avail- 
able for the additional 
heater filament of the 
Beat Oscillator tube 


COIL ASSEMBLY & SHIELD 


without overloading 
transformer, rectifier 
or vibrator or affect- 
ing plate or bias vol- 
tages of any tubes. 

4. Correct heater 
voltage (2.5 or 6.3) 
for oscillator tube. 

Mounting 

The Beat Frequency Oscillator may be 
mounted in any position and is easy to install 
by following these instructions. 

1. Decide on location for mounting. The 
unit may be attached in any position, horizon- 


HEATER LEADS-™ 
(BROWN & BLACK TWISTED PAIR) 


tally or vertically, inside or outside the cabi- 
net as for example :— 

(a) Inside the cab- 
inet at the top right 
hand side, looking in 
the back of the cab- 
inet, with the lever 
projecting near the 
speaker and the switch 
accessible at the back. 

(b) Attached to the 


in position 


SHIELD CAP 


chassis 


shown in Figure 1 
with the unit project- 
ing out at the back of 
the cabinet. 

(c) On the outside 
of one side of the 
cabinet. 

2. Hold the unit in 
the selected location 
and mark the position 
of the mounting holes. There are two sets of 
holes in the base, one set for attaching at right 
angles to and the other parallel to the mounting 
surface. Check to make sure that the oscillator 
is free from obstructions. with clearance for at 
least a half circle movement of the control rod, 


COUPLING, 
LEAD (BLUE) 
TO GROUND 
(YELLOW) 


COUPLING i 
LEAD BLUE *"C- 


BROWN - BLACK —= 
TWISTED PAIR 


HEATER 
VOLTAGE 


SCREEN 
VOLTAGE 


Figure 2—Schematic Diagram 
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Figure 3—Wiring Diagram 


switch accessible, and provision for making 
connections. 

3. Drill holes for mounting. 

4. Install tube in socket by removing shield 
cap, inserting tube in place, attaching spring 
connector on shielded lead to dome terminal 
of tube, and replacing shield cap. 

5. Attach unit in place with either wood 
screws or small bolts, nuts and washers as re- 
quired for particular location. 


Note—A setting or adjustment of the 
main tuning capacitor will be necessary 
when first operating. This is made with a 
screwdriver through a hole in the bottom of 
the chassis under the coil assembly and this 
fact should be borne in mind when making 
the installation. 


Connections 
See that the receiver power switch is off 
and proceed to make connections as follows:— 
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1. Attach the connectors of the brown-black 
twisted pair to the heater or filament prongs 
of any one of the receiver tubes having the 
proper filament voltage. Make a final check on 
tube voltages after clipping on. 

Note—Do not connect to rectifier fila- 
ment. 

2. Attach the connector on the red lead 
from the switch to the screen grid terminal of 
any easily accessible tube having a screen volt- 
age of approximately 100. 

3. Attach the yellow lead to any accessible 
receiver ground terminal or to point at —B 
voltage if the chassis is not grounded to the 
rectifier system. This connector should be as 
short as possible. 

4. Wrap the blue lead a few turns around 
an unshielded portion of the I.F. or detector 
grid lead in the receiver so as to provide a 
small capacitance. The number of turns will 
depend on the receiver circuits and several 
trial wrappings should be made to determine 
the most satisfactory number of turns. 


Difficulty may be experienced in obtaining 
the proper amount of coupling and the follow- 
ing procedure is advised in making this con- 
nection. 

(a) Make wrap of about 4 turns as ex: 
plained above. 

(b) Adjust the Beat Oscillator to the proper 
frequency as explained under Operation. 

(c) Gradually unwind the turns. There 
may be no response due to excess oscillator 
input into the receiver. If all turns are un- 
wound and satisfactory results not obtained, 
move the blue lead slowly away from the LF. 
or detector grid lead. It may be necessary to 
go to a distance of 6 or 8 inches. In such event 
there may be no means of supporting the blue 
lead adequately in the required position. It 
should then be wrapped one turn around the 
grid lead and a capacitor connected from the 
end of the blue lead to ground (chassis). The 
size of the capacitor must be decided by trial 
and may be anywhere between 10 and 1000 
mmfd. for first trial. 


OPERATION 


1. Turn oscillator switch off and carefully 
tune the receiver to an unmodulated or weakly 
modulated carrier at any frequency. 

2. Turn oscillator switch on and move the 
control rod into line with the screws holding 
the shield. (The oscillator switch controls 
the plate and screen grid supply voltages to 
the oscillator but the filament remains con- 
stantly heated thus rendering the tube ready 
for instantaneous operation. ) 

3. Adjust the main tuning capacitor of the 
Beat Oscillator with screwdriver, through hole 
in bottom of Beat Oscillator chassis, to closely 
approximate zero beat. This capacitor and the 
one operated by the control rod are both vari- 
able air-dielectric capacitors and are effectively 
connected in parallel. 

4, Adjust the auxiliary tuning capacitor by 
means of the control rod to produce a suitable 
note. This capacitor is actually a vernier con- 
trol which permits adjustment of the Beat Oscil- 
lator output frequency over a very limited 
range on either side of the signal intermediate 
frequency (zero-beat position). 

Note—With the main tuning capacitor 
set at 460 k.c. and the control rod at the 
center of rotation, the range of the auxiliary 
capacitor will be approximately 3500 cycles 
on each side of zero beat. 

. 5. For e-w (code) reception adjust the Beat 
Oscillator frequency to a value one or two 
kilocycles above or below the intermediate 
frequency of the receiver so as to provide an 
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audio-frequency beat note when the receiver 
is tuned to resonance with any carrier. The 
gang capacitor in the receiver should be ad- 
justed to the center of the carrier by listening 
to the “swish” or “key clicks” before turning 
on the Beat Oscillator switch. Adjust the pitch 
with the control rod—never by means of the 
receiver tuning control knob. 

The pitch may be varied at will either to 
satisfy personal preference or to eliminate in- 
terfering signals. Best intelligibility and 
greater apparent volume due to the inherent 
sensitivity characteristic of the human ear will 
result using a moderately low pitch or beat 
frequency in the order of 500 to 1000 cycles, 
but audio-image interference will decrease with 
ascending pitch. 

Audio-image interference is an effect entirely 
distinct from that commonly referred to in 
superheterodynes by the term image frequency 
response. By the latter is meant interference 
set up by an incoming carrier on the same 
side of the desired carrier as the _ radio- 
frequency oscillator signal but removed from 
the desired carrier by exactly twice the re- 
ceiver intermediate frequency. 

Audio-image interference is created when 
an interfering signal of a frequency close to 
that of the desired signal, passes through the 
receiver and is converted to an intermediate 
frequency which is located on the same side 
of the I-F frequency, formed by the desired 
signal, as the Beat Oscillator frequency. If this 


undesired 1-F frequency is separated by exactly 
twice the separation of the Beat Oscillator fre- 
quency from the desired I-F frequency a true 
audio-image interference will result. If one 
merely visualizes the sharp selectivity curve of 
the superheterodyne, he will observe at once 
that the attenuation offered by the tuned cir- 
cuits of the receiver to such image responses 
will increase very rapidly as the Beat Oscillator 
separation is widened. 

Beat notes produced by other signals than 
that causing a true audio image ordinarily will 
be distinguishable from the desired signal be- 
cause of the dissimilarity of pitch. Im cases 
where both sound almost alike, confusion be- 
tween the desired and undesired signals can 
practically always be eliminated by shifting the 
setting of the Beat Oscillator to the opposite 
side of the I-F frequency. 

If a beat note of approximately the same 
pitch as the desired signal is heard, the inter- 
fering signal must be either near the frequency 
of resonance or near the audio-image frequency. 
For the first condition, best discrimination will 
be obtained by using a fairly low pitch fre- 
quency on the opposite side of zero beat from 
the interfering frequency. Use of a relatively 
low pitch is recommended since for a given 
small frequency separation, say 100 cycles, two 
notes will be much more discernible in the 
region of 500 cycles than at 1500 cycles. When 
the interfering signal is at or near the audio- 
image frequency, however, two alternatives are 
possible. The oscillator frequency can be 
either adjusted to zero beat with the frequency 
of interference or swung through zero beat 
with the desired signal to some value on the 
opposite side of I-F resonance. 


As an example to illustrate the latter alter- 
natives, suppose that with the receiver tuned 
to a station the Beat Oscillator is adjusted to 
one kilocycle above the intermediate frequency 
and that an interfering signal is present at 
1900 cycles above I-F resonance (100 cycles be- 
low the audio-image frequency). Thus, the 
desired signal will produce a one kilocycle 
note and the interfering signal a note of 900 
cycles, these tones being sufficiently close that 
the former probably would not be readily 
discernible. By increasing the oscillator fre- 
quency 900 cycles, however, the desired signal 
would be heard as a 1900 cycle note and the 
undesired signal heterodyned to zero frequency. 
On the other hand, the oscillator frequency 
could be changed to a point on the opposite 
side of I-F resonance so that the desired signal 
would again be heard as a one kilocycle note. 
The interfering signal then would produce a 
note of 2900 cycles and so should cause no 
confusion. 

6. In locating weak, modulated signals the 
Beat Oscillator is tuned exactly to the inter- 
mediate frequency of the receiver so that an 
audio-frequency note of ascending pitch is ob- 
tained on each side of every incoming carrier. 
To adjust the Beat Oscillator in this manner, 
tune the receiver accurately to any carrier of 
suitable strength, turn the Beat Oscillator on 
and swing the control rod in either direction 
until “zero beat” is obtained. Any other car- 
rier will be tuned to exact resonance when 
the gang or tuning capacitor of the receiver is 
adjusted for “zero beat” and weak signals will 
be heard almost as well as those of greater 
strength because of the heterodyne “whistle” 
produced while passing through resonance. 


REPLACEMENT PARTS 


DESCRIPTION 


Cap—Grid contact cap—Package of 5 
Capacitor—115 Mmfd.—(C1l) 
Capacitor—3000 Mmfd.—(C3) 


Capacitor—0.05 Mfd.—(C2) 


Coil—Beat Frequency Oscillator Coil Assem- 
bly—Complete with shield and control han- 
dle (L1, C4, C5, C6, R4) 
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DESCRIPTION 


Handle—Beat Oscillator Adjustment Handle— 
Complete with knob 


Resistor — 10,000 Ohms — Carbon Type — % 
Watt—Package of 5—(R2) 


Resistor — 47000 Ohms — Carbon Type — % 
Watt—Package of 5—(R1, R3) 


Shield—Radiotron shield and shield cap 


Socket—6-contact Radiotron socket 


Switch—Control switch—toggle type (S1) 


—_ CAPACITANCE — 


CHART OF FREQUENCY OR IMPEDANCE 
VS. 


INDUCTANCE AND CAPACITY 


The Chart shown below provides a quick method of determining 
several unknown factors when one or more are known. The Chart covers 
a very wide range, namely, from 10 micro-henries to 100 henries induct- 
ance, 10 cycles to 50.000 kilocycles, 1 ohm to 10 megohms and 1 micro- 
microfarad to 10 microfarads. If, for example, one wishes to know the 
capacitance to use with a 10 henry inductor to have it resonate at 50 
cycles, it can be readily seen that it would be a 1 mfd. capacitor. This is 
determined by finding the intersection of the vertical line representing 
10 henries and the oblique line representing 50 cycles. The intersection 
occurs at the horizontal line representing 1 mfd. The other oblique line 
at this intersection represents the impedance at this frequency. ‘This is 
approximately 3000 ohms. 
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RADIO DEFINITIONS” 


“A” Power Supply. A power supply device providing heating current for 
the cathode of a vacuum tube. 

Alternating Current. A current, the direction of which reverses at regularly 
recurring intervals, the algebraic average value being zero. 

Amplification Factor. A measure of the effectiveness of the grid voltage 
relative to that of the plate voltage in affecting the plate current. 

Amplifier, A device for increasing the amplitude of electric current, voltage 
or power, through the control by the input power of a larger amount 
of power supplied by a local source to the output circuit. 


Anode, An electrode to which an electron stream flows. 


Antenna. A conductor or a system of conductors for radiating or receiving 
Tridio waves. 

Atmospheries. Strays produced by atmospheric conditions. 

Attenuation. The reduction in power of a wave or a current with increasing 
distance from the source of transmission. 

Audio Frequency. A frequency corresponding to a normally audible sound 
wave. he upper limit ordinarily lies between 10,000 and 20,000 cycles. 


Audio-Frequency Transformer, A transformer for use with audio-frequency 
currents. 

Autodyne Reception. A system of heterodyne reception through the use of 
a device which is both an oscillator and a detector. 

Automatie Volume Control. A self-acting device which maintains the output 
constant within relatively narrow limits while the input voltage varies 
over a wide range. 

“B” Power Supply. A power supply device connected in the plate circuit of 
a vacuum tube. 

Baffle. A partition which may be used with an acoustic radiator to impede 
circulation between front and back. 

Band-Pass Filter. A filter designed to pass currents of frequencies within 
a continuous band limited by an upper and a lower critical or cut-off 
frequency and substantially reduce the amplitude of currents of all fre- 
quencies outside of that band. 


Beat. A complete cycle of pulsations in the phenomenon of beating. 


Beat Frequency. The number of beats per second. This frequency is equal 
to the difference between the frequencies of the combining waves. 

Beating. A phenomenon in which two or more periodic quantities of dif- 
ferent frequencies react to produce a resultant having pulsations of 
amplitude. 

Broadcasting. Radio transmission intended for general reception. 

By-Pass Condenser. A condenser used to provide an alternating-current path 
of comparatively low impedance around some circuit element. 

“C” Power Supply. A power supply device connected in the circuit between 
the cathode and grid of a vacuum tube so as to apply a grid bias. 

Capacitive Coupling. The association of one circuit with another by means 
of capacity common or mutual to both. 

Carbon Microphone. A microphone which depends for its operation upon 
the variation in resistance of carbon contacts. 

Carrier. A term broadly used to designate carrier wave, carrier current, or 
earrier voltage. 

Carrier Frequency. The frequency of a carrier ware. 

Carrier Suppression. That method of operation in which the carrier wave is 
not transmitted, 

Carrier Wave. A wave which is modulated by a signal and which enables 
the signal to be transmitted through a specific physical system. 

Cathode, The electrode from which the electron stream flows. (See Filament.) 

Choke Coil. An inductor inserted in a circuit to offer relatively large im- 
pedance to alternating current. 

Class A Amplifier is an amplifier in which the bias and exciting grid volt- 
ages are such that the plate current through the tube flows at all times. 
The ideal Class A Amplifier is one in which the alternating component 
of the plate current is an exact reproduction of the form of the input 
signal, and the plate current fiows during the 360 electrical degrees of 
the cycle. The characteristics of a Class A Amplifier are low efficiency 
and output. 

Class B Amplifier is an amplifier in which the grid bias is approximately 
equal to that required to cut off the plate current to approximately zero 
when no exciting grid voltage is applied, so that the plate current in a 
tube flows during approximately one-half of each cycle when an exciting 
grid voltage is applied, The ideal Class B Amplifier is one in which the 
alternating component of plate current is an exact replica of the input 
signal for the half-cycle when tlre grid is positive with respect to the 
bias voltage, and the plate current flows 180 electrical degrees. The 
characteristics of a Class B Amplifier are medium efficiency and output. 

Class C Amplifier is an amplifier in which the grid bias is appreciably more 
than necessary to cut off the plate current to zero when no exciting grid 
voltage is present, so that the plate current flows in the tube for appre- 
ciably less than one-half of each cycle when an exciting grid voltage is 
present. At the present time Class C Amplifier application is confined 
to radio transmission where high plate-circuit efficiency is 2 paramount 
requirement and where departures from linearity between input and out- 
put are permissible. The characteristics of a Class C Amplifier are high- 
plate-circuit efficiency and high power output. 

(1) A Class AB Amplifier is one in which the bias and exciting grid 
voltages are such that the plate current flows during appreciably more 
than 180 electrical degrees yet less than 360 electrical degrees of the 
cycle. This has also been called Class “A prime.’ The characteristics 
of a Class AB Amplifier are efficiency and output intermediate between 
a Class A and a Class B Amplifier. The idle plate current and attendant 
dissipation may be made substantially less than is possible with Class A 
Amplifiers. 

(2) A Class BC Amplifier is an amplifier in which the bias and ex- 
citing grid voltages are such that the plate current flows during less 
than 180 electrical degrees and yet for a considerable part of the cycle. 
The characteristics of a Class BC Amplifier are efficiency and output 
intermediate between a Class B and a Class C Amplifier. Class BC 
Amplifiers are not in general use. 

(3) To denote that grid current does not flow during any part of 
the input cycle, add the suffix 1 to the letter or letters of the class 
identification. The suffix 2 is used to denote that grid current flows 
during some part of the cycle. 

Condenser Loud Speaker. A loud speaker in which the mechanical forces 
result from electrostatic reactions. 

Condenser Microphone. A microphone which depends for its operation upon 
variations in capacitance. 

Continuous Waves. Continuous waves are waves in which successive cycles 
‘are identical under steady state conditions. 

Conversion Transconductance is the ratio of the magnitude of a single beat- 
frequency component (f, +f.) or (f;—f.) of the output current to the 
magnitude of the input voltage of frequency f, under the conditions that 
all direct voltages and the magnitude of the second input alternating 
voltage f, must remain constant, As most precisely used, it refers to an 
infinitesimal magnitude of the voltage of frequency f,. 


* Most of these definitions are based on I.R.B. Standards. 
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Converter (generally, in superheterodyne receivers). A converter is a vacuum- 
tube which performs simultaneously the functions of oscillation and 
mixing (first detection) in a radio receiver. 


Coupling. The association of two circuits in such a way that energy may 
be transferred from one to the other. 

Cross Modulation. A type of intermodulation due to modulation of the 
carrier of the desired signal in a radio apparatus by an undesired signal. 


Current Amplification, The ratio of the alternating current produced in the 
output circuit of an amplifier to the alternating current supplied to the 
input circuit for specific circuit conditions. 


Cycle. One complete set of the recurrent values of periodic phenomenon. 


Damped Waves. Waves of which the amplitude of successive cycles,~at the 
source, progressively diminishes. 


Decibel. The common transmission unit of the decimal system, equal to 
1/10 bel. : 


Ei 1 
1 bel = 2 logy — = 2 login oe 
12 2 

(See Transmission Unit.) ; 
Detection is any process of operation on a modulated signal wave to obtain 

the signal imparted to it in the modulation process. 
Detector. A detector is a device which is used for operation on a signal 

wave to obtain the signal imparted to it in the modulation process. 


Diaphragm. A diaphragm is a vibrating surface which produces sound 
vibrations. 


Diode. A type of thermionic tube containing two electrodes which passes 
current wholly or predominantly in one direction. 

Direct Capacitance (C) between two conductors—The ratio of the charge 
produced on one conductor by the voltage between it and the other con- 
ductor divided by this voltage, all other conductors in the neighborhood 
being at the potential of the first conductor. 

Direct Coupling. The association of two circuits by having an inductor, a 
condenser, or a resistor common to both circuits. 


Direct Current. An unidirectional current. As ordinarily used, the term 
designates a practically non-pulsating current. 

Distortion, A change in wave form occurring in a transducer or transmis- 
sion medium when the output wave form is not a faithful reproduction 
of the input wave form. 

Double Modulation. The process of modulation in which a carrier wave of 
one frequency is first modulated by the signal wave and is then made 
to modulate a second carrier wave, of another frequency. 


Dynamic Amplifier. The RCA Dynamic Amplifier is a variable gain audio 
amplifier, the gain of which is proportional to the average intensity of 
the audio signal. Such an amplifier compensates for the contraction of 
volume range required because of recording or transmission line 
limitations, 

Dynamic Sensitivity of a Phototube. The alternating-current response of a 
phototube to a pulsating light flux at specified values of mean light 
fiux, frequency of pulsation, degree of pulsation, and steady tube voltage. 

Electro-Acoustic Transducer, A transducer which is actuated by power from 
an electrical system and supplies power to an acoustic system or vice 
versa. 


Electron Emission. The liberation of electrons from an electrode into the 
surrounding space. In a vacuum tube it is the rate at which the elec- 
trons are emitted from a eathode, This is ordinarily measured as the 
current carried by the electrons under the influence of a voltage suffi- 
cient to draw away all the electrons. 

Electron Tube. A vacuum tube evacuated to such a degree that its electrical 
characteristics are due essentially to electron emission. 


Emission Characteristic. A: graph plotted between a factor controlling the 
emission (such as the temperature, voltage, or current of the cathode) 
as abscissas, and the emission from the cathode as ordinates. 


Facsimile Transmission. The electrical transmission of a copy or reproduc- 
tion of a picture, drawing or document. (This is also called picture 
transmission.) 


Fading. The variation of the signal intensity received at a given location 
from a radio transmitting station as a result of changes occurring in 
the transmission path. (See Distortion.) 

Fidelity. The degree to which a system, or a portion of a system, accurately 
reproduces at its output the signal which is impressed upon it. 

Filament. A cathode in which the heat is supplied by current passing 
through the cathode. 


Filter. A selective circuit network, designed to pass currents within a con- 
tinnous band or bands of frequencies or direct current, and substan- 
tially reduce the amplitude of currents of undesired frequencies. 


Frequency. The number of cycles per second. 

Full-Wave Rectifier. A double element rectifier arranged so that current is 
allowed to pass in the same direction to the load circuit during each 
half cycle of the alternating-current supply, one element functioning 
during one-half cycle and the other during the next half cycle, and 
so on. 

Fundamental Frequency. The lowest component frequency of a periodic 
wave or quantity. 

Fundamental or Natural Frequency (of an antenna), The lowest resonant 
frequency of an antenna, without added inductance or capacity. 

Gas Phototube. A type of phototube in which a quantity of gas has been 
introduced, usually for the purpose of increasing its sensitivity. 

Grid, An electrode having openings through which electrons or ions may 
pass. 


Grid Bias. The direct component of the grid voltage. 

Grid Condenser. A series condenser in the grid or control circuit of a 
vacuum tube. 

Grid Leak. A resistor in a grid circuit, through which the grid current 
flows, to affect or determine a grid bias. 


Grid-Plate Transconductance, The name for the plate current to grid volt- 
age transconductance. (This has also been called mutual conductance.) 


Ground System (of an antenna). That portion of the antenna system below 
the antenna loading devices or generating apparatus most closely asso- 
ciated with the ground and including the ground itself. 


Ground Wire. A conductive connection to the earth. 


Half-Wave Rectifier. A rectifier which changes alternating current into pul- 
sating current, utilizing only one-half of each cycle. 

Harmonic. A component of a periodic quantity having a frequency which is 
an integral multiple of the fundamental frequency. For example, a com- 
ponent the frequency of which is twice the fundamental frequency is 
called the second harmonic. 

Heater. An electrical heating element for supplying heat to an indirectly 
heated cathode, 


a 
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Heterodyne Reception. The process of receiving radio waves by combining 
in a detector a received voltage with a locally generated alternating 
voltage. The frequency of the locally generated voltage is commonly 
different from that of the received voltage. (Heterodyne reception is 
sometimes called beat reception.) 

Homodyne Reception. A system of reception by the aid of a locally gener- 
ated voltage of carrier frequency. (Homodyne reception is sometimes 
called zero-beat reception.) 

Hot-Wire Ammeter, Expansion Type. An ammeter dependent for its indi- 
cations on a change in dimensions of an element which is heated by the 
current to be measured. 

Indirectly Heated Cathode. A cathode of a thermionic tube, in which heat 
is supplied from a source other than the cathode itself. 

Induction Loud Speaker is 4 moving coil loud speaker in which the current 
which reacts with the polarizing field is induced in the moving member. 

Inductive Coupling. The association of one circuit with another by means 
of inductance common or mutual to both. 

Interelectrode Capacitance. The direct capacitance between two electrodes. 

Interference. Disturbance of reception due to strays, undesired signals, or 
other causes; also, that which pwoduces the disturbance, 

Intermediate Frequency, in Superheterodyne Reception. A frequency be- 
tween that of the carrier and the signal, which results from the com- 
bination of the carrier frequency and the locally generated frequency. 

Intermodulation. The production, in a non-linear circuit element, of fre- 
quencies corresponding to the sums and differences of the fundamentals 
and harmonics of two or more frequencies which are transmitted to that 
element. 

Interrupted Continuous Waves. Interrupted continuous waves are waves 
obtained by interruption at nudio frequency in a substantially periodic 
manner of otherwise continuous waves. 


se cha When used as a unit of frequency, is a thousand cycles per 
second. 
Lead-In. That portion of an antenna system which completes the electrical 


connection between the elevated outdoor portion and the instruments or 
disconnecting switches inside the building. 

Linear Detection. That form of detection in which the audio output voltage 
under consideration is substantially proportional to the modulation en- 
velope throughout the useful range of the detecting device. 

Loading Coil. An induator inserted in a circuit to increase its {inductance 
but not to provide coupling with any other circuit. 

Loud Speaker. A telephone receiver designed to radiate acoustic power into 
2 room or open air. 

Magnetic Loud Speaker, 
magnetic reactions. 

Magnetic Microphone. A microphone whose electrical output results from 
the motion of a coil or conductor in a magnetic field. 

Master Oscillator. An oscillator of comparatively low power so arranged as 
to establish the carrier frequency of the output of an amplifier. 

Megacycle. When used as a unit of frequency, is a million cycles per second. 

Mercury-Vapor Rectifier. A mercury-vapor rectifier is a two electrode, 
vacuum-tube rectifier which contains a small amount of mercury. During 
operation, the mercury is vaporized. A characteristic of mercury-vapor 
rectifiers is the low-voltage drop in the tube. 

Microphone. A microphone is an electro-acoustic transducer actuated by 
power in an acoustic system and delivering power to an electric system, 
the wave form in the electric system corresponding to the wave form in 
the acoustie system. This is also called a telephone transmitter. 

Mixer Tube (generally, in superheterodyne receivers). A mixer tube is one 
in which a locally generated frequency is combined with the carrier- 
signal frequency to obtain a desired beat frequency. 

Modulated Wave. A modulated wave is a wave of which either the ampli- 
tude, frequency, or phase is varied in accordance With a signal. 

Modulation is the process in which the amplitude, frequency, or phase of a 
wave is varied in accordance witb a signal, or the result of that process. 

Modulator. A device which performs the process of modulation. 

Monochromatic Sensitivity. The response of a phototube to light of a given 
eolor, or narrow frequency range. 

Moving-Armature Speaker. A magnetic speaker whose operation involves 
the vibration of a portion of the ferromagnetic circuit. (This is some- 
times called an electromagnetic or a magnetic speaker.) 

Moving Coil Loud Speaker. A moving coil loud speaker is a magnetic loud 
speaker in which the mechanical forces are developed by the interaction 
of currents in a conductor and the polarizing field in which it is located. 
(This is sometimes called an Electro-Dynamic or a Dynamic Loud 
Speaker.) 

Mu-Factor. A measure of the relative effect of the voltages on two electrodes 
upon the current in the circuit of any specified electrode. It is the ratio 
of the change in one electrode voltage to a change in the other electrode 
voltage, under the condition that a specified current remains unchanged, 

Mutual Conductance, (See Grid-Plate Transconductance.) 

Oscillator. A non-rotating device for producing alternating current, the out- 
put frequency of which is determined by the characteristics of the 


One in which the mechanical forces result from 


device, 

Oscillatory Circuit. A circuit containing inductance and capacitance, such 
that a voltage impulse will produce a current which periodically 
reverses. 


Pentode. A type of thermionic tube containing a plate, a cathode, and three 
additional electrodes. (Ordinarily the three additional electrodes are of 
the nature of grids.) 

Percentage Modulation. The ratio of balf the difference between the maxi- 
mum and minimum amplitudes of a modulated wave to the average 
amplitude, expressed in per cent. 

Phonograph Pickup. An electromechanical transducer actuated by a phono- 
graph record and delivering power to an electrical system, the wave 
form in the electrical system corresponding to the wave form in the 
phonograph record. 

Phototube, A vacuum tube in which electron emission is produced by the 
oon of an electrode. (This has also been called photo-electric 
tube.) 

Plate. A common name for the principal anode in a vacuum tube. 

Power Amplification (of an amplifier)—The ratio of the alternating-current 
power produced in the output circuit to the alternating-current power 
supplied to the input circuit. 

Power Detection, That form of detection in which the power output of the 
detecting device is used to supply a_ substantial amount of power 
directly to a device such as a loud speaker or recorder. 

Pulsating Current. A periodic current, that is, current passing through 
successive cycles, the algebraic average value of which is not zero. A 
pulsating current is equivalent to the sum of an alternating and a 
direct current. 

Push-Pull Microphone. One which makes use of two functioning elements 
180 degrees out of phase. 

Radio Channel. A band of frequencies or wavelengths of a width sufficient 
to permit of its use for radio communication. The width of a channel 
depends upon the type of transmission. (See Band of Frequencies.) 

Radio Compass. A direction finder used for navigational purposes. 

Radio Frequency. A frequency higher than those corresponding to normally 
audible sound waves. (See Audio Frequency.) 

Radio-Frequency Transformer, A transformer for use with radio-frequency 
currents. 
Radio Receiver. 
signals. 


A device for converting radio waves into perceptible 
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Radio Transmission. The transmission of signals by means vf radiated 
electromagnetic waves originating in a constructed circuit. 

Radio Transmitter. A device for producing radio-frequency power, with 
means for producing a signal. 

Rectifier. A device having an asymmetrical conduction characteristic which 
is used for the conversion of an alternating current into a pulsating 
current. Such devices include vacuum-tube rectifiers, gas rectifiers, oxide 
rectifiers, electrolytic rectifiers, etc. 

Reflex Circuit Arrangement. A circuit arrangement in which the signal is 
peered: both before and after detection, in the same amplifier tube or 
ubes. 

Regeneration. The process by which a part of the output power of an 
amplifying device reacts upon the input circuit in such a manner as to 
reinforce the initial power, thereby increasing the amplification. (Some- 
times called “feedback” or “reaction,”’) 

Resistance Coupling. The association of one circuit with another by means 
of resistance common to both. 

Resonance Frequency (of a reactive circuit)—The frequency at which the 
supply current and supply voltage of the circuit are in phase. 

Rheostat, A resistor which is provided with means for readily adjusting 
its resistance, 

Sereen Grid. A screen grid is a grid placed between a control grid and an 
anode, and maintained at a fixed positive potential, for the purpose of 
reducing the electrostatic influence of the anode in the space between 
the screen grid and the cathode. 

Secondary Emission. Electron emission under the influence of electron or 
ion bombardment. 

Selectivity. ‘(he degree to which a radio receiver is capable of differentiating 
between signals of different carrier frequencies. 

Sensitivity. The degree to which a radio receiver responds to signals of 
the frequency to which it is tuned, 

Sensitivity of a Phototube. The electrical current response of a phototube, 
with no impedance in its external circuit, to a specified amount and 
kind of light. It is usually expressed in terms of the current for a 
given radiant flux, or for a given luminous flux. In general the sensi- 
tivity depends upon the tube voltage, flux intensity, and spectral dis- 
tribution of the flux. 

Service Band. A band of frequencies allocated to a given class of radio 
communication service. 

Side Bands. The bands of frequencies, one on either side of the carrier 
frequency, produced by the process of modulation. 

Signal. The intelligence, message or effect conveyed in communication. 

Single-Side-Band Transmission. That method of operation in which one 
side band is transmitted, and the other side band is suppressed. The 
carrier wave may be either transmitted or suppressed. 

Static. Strays produced by atmospheric conditions. 

Static Sensitivity of a Phototube. The direct current response of a photo- 
tube to a light flux of specified value. 

Stopping Condenser. A condenser used to introduce a comparatively high 
impedance in some branch of a circuit for the purpose of limiting the 
flow of low-frequency alternating current or direct current without 
materially affecting the flow of high frequency alternating current. 

Strays. Electromagnetic disturbances in radio reception other than those 
produced by radio transmitting systems, 

Superheterodyne Reception. Superheterodyne reception is a method of re- 
ception in which the received voltage is combined with the voltage from 
a local oscillator and converted into voltage of an intermediate frequency 
which is usually amplified and then detected to reproduce the original 
signal wave. (This is sometimes called double detection or supersonic 
reception.) 

Swinging. The momentary variation in frequency of a received wave. 

Telephone Receiver. Am electro-acoustic transducer actuated by power from 
an electrical system and supplying power to an acoustic system, the 
wave form in the acoustic system corresponding to the wave form in 
the electrical system. 

Television. The electrical transmission of a succession of images and their 
reception in such a way as to give a substantially continuous repro- 
duction of the object or scene before the eye of a distant observer. 

Tetrode. A type of thermionic tube containing a plate, a cathode, and two 
additional electrodes. (Ordinarily the two additional electrodes are of 
the nature of grids.) 

Thermionic. [Relating to electron emission under the influence of heat. 

Thermionic Emission. Electron or ion emission under the influence of heat. 

Thermionic Tube. An electron tube in which the electron emission is pro- 
duced by the heating of an electrode. 

Thermocouple Ammeter. An ammeter dependent for its indications on the 
change in thermo-electro-motive force set up in a thermo-electriec couple 
which is heated by the current to be measured. 

Total Emission. The value of the current carried by electrons emitted from 
a cathode under the influence of a voltage such as will draw away all 
the electrons emitted. 

Transconductance. The ratio of the change in the current in the circuit of 
an electrode to the change in the voltage on another electrode, under 
the condition that all other voltages remain unchanged. 

Transducer. A device actuated by power from one system and supplying 
power to another system. These systems may be electrical, mechanical, 
or acoustic. 

Transmission Unit. A unit expressing the logarithmic ratios of powers, volt- 
ages, or currents in a transmission system. (See Decibel.) 

Triode. A type of thermionic tube containing an anode, a cathode, and a 
third electrode, in which the current flowing between the anode and the 
cathode may be controlled by the voltage between the third electrode 
and the cathode. 

Tuned Transformer. A transformer whose associated circuit elements are 
adjusted as a ‘whole to be resonant at the frequency of the alternating 
eurrent supplied to the primary, thereby causing the secondary voltage 
to build up to higher values than would otherwise be obtained. 

Tuning. The adjustment of a circuit or system to secure optimum perform- 
ance in relation to a frequency; commonly, the adjustment of a circuit 
or circuits to resonance. 

Vacuum Phototube. A type of phototube which is evacuated to such a 
degree that the residual gas plays a negligible part in its operation. 
Vacuum Tube. A device consisting of a number of electrodes contained 

within an evacuated enclosure. 

Vacuum-Tube Transmitter. A radio transmitter in which vacuum tubes are 
utilized to convert the applied electric power into radio-frequency 
power. 

Vacuum-Tube Volt-Meter. A device utilizing the characteristics of a vacuum 
tube for measuring alternating voltages. 

Voltage Amplification. The ratio of the alternating voltage produced at the 
output terminals of an amplifier to the alternating voltage impressed 
at the input terminals. 

Voltage Divider. A resistor provided with fixed or movable contacts and 
with two fixed terminal contacts; current is passed between the terminal 

xd eontacts, and a desired voltage is obtained across a portion of the 
resistor. (The term potentiometer is often erroneously used for this 
device.) 

Wave. a. A propagated disturbance, usually periodic, as an electric wave 

or sound wave, 
b. A single cycle of such a disturbance, or, 
e. A periodic variation as represented by a graph. 

Wavelength. The distance traveled in one period or cycle by a periodic 
disturbance. 

* Most of these definitions are based on I.R.H. Standards. 


Receiver Circuit Analysis 


All receivers are built around the vacuum tube used 
as amplifier, detector, rectifier or oscillator. Whenever 
an open or short occurs in the filament, plate, grid or 
screen-grid circuit of a vacuum tube, it will have a defi- 
nite effect upon the voltage and current readings obtained 


at these different tube elements with an analyzer. 


The analyzer is designed to indicate the variations 
caused by such opens or shorts, and thus enables the 
service man to determine in which tube circuit the 
abnormal condition exists. Having done this the analyzer 
has done all that it is possible for an instrument to do. 
It now remains for the service man to decide (by analytic 
reasoning based on previous experience and thought on 
trouble shooting problems) in which portion of that par- 


ticular tube’s circuits the trouble is. 


On the following pages will be found 4 fundamental, 
schematic diagrams of the complete filament, grid and 
screen-grid circuits for: 


ifs 
ea 


Filament type triodes and screen-grid tubes. 
Heater-cathode type triodes and screen-grid tubes. 


Filament type pentodes (voltage or power ampli- 
fiers). 


Heater-cathode type pentodes (voltage or power 
amplifiers). 


The various circuits are numbered as: 
Example: 


1 = grid return from grid of tubes to negative C in grid 
circuit. 


2= plate circuit from positive B on voltage divider to 
plate of tube. 


On a following page will be found a chart listing the 
effects noted (as compared to the normal readings) when 
the various circuits or parts are open or shorted. By the 
use of this chart, knowing what normal conditions are, 
and how the abnormal conditions compare with them, 
it is possible for a service man to narrow his tracing of 
the suspected tube circuit, down to the testing of one 
or two of the parts of that circuit. 


Diagrams No. 1 and No. 2 apply equally as well to 
triodes of the filament and cathode-heater types by 
omitting circuit No. 13 and condenser No. 7 which 
apply to screen-grid types only. 


It will be noted that circuit No. 14 in diagrams 
No. 3 and No. 4 applies only to a pentode. It represents 
the connection between the suppressor grid (located 
between the space charge or screen-grid and plate) and 
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the cathode, or to a point in the circuit whose potential 
is more negative than the cathode. Since the suppressor 
grid serves the same purpose (i. e., to practically elimi- 
nate the effects of secondary emission) whether the 
tube be a radio-frequency pentode, such as the 57, or 
whether it be a power-output pentode, such as the 47, 
diagrams No. 3 and No. 4 apply equally as well to both 
types of tubes. The effects upon normal voltage readings 
when this circuit opens are listed under circuit No. 14 on 
the following chart. In certain tube types, such as the 47, 
circuit No. 14 is made within the tube, as indicated by 
the dotted lines in Fig. 3. An open in this internal con- 
nection will cause the same analyzer readings as those 
noted under circuit No. 14 in the accompanying chart. 


Diagram No. 4 applies to triple-grid amplifiers, such 
as the 89, when used as a pentode power amplifier. When 
this tube is used as a class A or B amplifier, it would 
then be classified as a triode, and in this case diagram 
No. 2 would apply. For information on the operation and 
connections of the grids of a triple-grid amplifier when 
used in class A or B amplifier circuits, refer to the set 
manufacturer’s service notes. 


Example: 


If it is found that the readings at one tube socket 


show Ec; above normal, I, o, Ey = 0, Ex = above 
normal; referring to the chart we see that when this con- 
dition exists it indicates a short in No. 6—(the plate by- 
pass condenser)—when its return is connected to positive 
side of grid-bias resistor No. 4, or it indicates an open in 
the cathode circuit through conductor No. 3 or grid-bias 


resistor No. 4. 


The meaning of the symbols used in the reference chart 
are as follows :— 


E.1 =Grid voltage or control S =Shorted. 
grid on S. G. tubes. L =Leaking. 
Exy = Cathode voltageoncath- Op =Open. 


ode heater tube. O =Zero voltage or current. 


E» = Plate voltage. Lo =Below normal. 
E.g=Screen grid voltage. Hi=Above normal. 
Es =Suppressor grid voltage. Nor = Normal. 


I, = Plate current. F =Fluctuating. 


Note: In servicing modern receivers it is extremely de- 
sirable that the service man use the set manufacturer’s 
service notes. These will be found to be of great as- 
sistance in locating troubles and applying the correct 
remedy. Most radio set manufacturers will gladly furnish 
responsible service men with service notes on any model 
of their receivers upon a written request to the manufac- 
turer’s service department. 


es | 70 RECTIFIER | fn " «Ge Rectifier : 
Fig. 1 Fig. 4 
Cir-|Con- 
cuit} di- | Ee: | Ec2 | Ics Ib Ep | Ext | Eos 
No./tion 


5} L |ForLo| Nor | Nor |F or HilF or Lo|F or Lo 


—— | ——__ |... | —— | — | | | | ee 


es a | ee | en | a | re | nce | eee 


| | | | | — | | | 


fat | TO eal eae | + t7| 8 | Hi 0) O 0) Lo Hi 
ig. 2 Absa) fT a EES ce lee meee SE) (ES SS Bees Pee) Ree 


ee | | — | | | | | —_____ | 
es ee | ef a f | | | | | es 
i ny Ce nn ed Ld 
oe | f | | | SS | | | ee 
_— |__| —_—___ | | | | | | 
—. | ——_—__ | ————__— —_ | ——— ———___ [| ———_— | — | ——___ | | 
— |—_—__ |__| —_ | —— | | | | 


— f | | | | | | | 


YOOOQOY 


Exceptions: 


VOYYYYOYO 


*Ec,; = O when Individual Bias Resistor. 

Ec: = Lo when Common Bias Resistor, or S. G. Tube. 
tEc; & Exy = Hi when Individual Bias Resistor. 

Ec; & Exy = Lo when Common Bias Resistor. 


ms % Rectifier + Ec: & Exy = O when condenser return is to neg. end 
‘Fig. 3 No. 4 or Neg. Rectifier. 
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The Decibel 


The decibel (db) 1/10 of the ‘‘bel’’ is a logarithmic unit which may be properly used to express power ratios 
and power levels only. It is the exact equivalent of the term ‘Transmission Unit’ (TU) which is now obsolete, 
and is most useful for expressing the relation of the power output to the power input of devices in a communication 


system, since the overall power gain of the system may be readily obtained by adding algebraically the db gain 


490 


ee ae a 


: 
. 
; 
| 


SS SaaS SSS SSS SSS SSS 
en SSS SSS SSS SSD 


of the individual devices comprising the entire network or system. When the power output is greater than the 
power input, the device acts as a repeater or amplifier and there results a transmission gain. When the power 


output is less than the power input, the device acts as an attenuator and there results a transmission loss. 


The number of decibels (N db) by which two amounts of power differ may be expressed as follows: 


0 
N db =10L og10 — where Po=power output and Pi=power input. If voltage instead of power is used, then 


Eo Zi Cose O 
N db =20 Login — + 10 Login — + 10 Login 
| Zo Cos, ‘s) 
For current instead of voltage 
lo Zo Coso © 
Ndb=20 Logi - + 10 Logi — + 10 Logie = 
li Zi Cos: © 


Where lo, Eo, Zo, Coso@=the output, current, voltage, impedance and power factor respectively and li, Ei, 


Li, Cos; ©==the input current, voltage, impedance, and power factor respectively. 


In order to save considerable time in solving the equations the chart shown herewith has been prepared. 


Instructions for Using the Decibel Chart 


Assume the power output of a device is twice the power input. The power output being greater than the power 
input, the quantity 2 is located on the left of the chart, on the ‘Gain Ratio’ Scale. Where the horizontal 2 line 
joins the diagonal line, the gain in dbs is located at the top of the chart opposite the column marked “W.”’ In 
this example the gain is found to be 3 db. If the ratio were 20 instead of 2, then 10 db would be added, making 
a total of 13 db. If the power output were less than the input, the ratio would be found on the scale marked 
“Loss Ratio’ and the number of dbs (negative) would be located at the bottom of the chart as indicated on the 
“DECIBELS LOSS” scale opposite the column marked ““W.’’ For example, a loss ratio of 0.50 corresponds to 
a loss of 3 dbs. A loss ratio of .050 would correspond to a loss of 13 dbs. 


When voltage or current is used instead of power, the chart is used in a similar manner with the exception 

_ that the scales marked “E or |” are used instead of the scale “W.’’ In this case, when the gain or loss ratio is 
outside the range of the chart, it is necessary to add 20 db for each power of 10 for power gains, and add minus 
20 db for each negative power of 10 for power loss. In using the final complete formula, the number of decibels 
should first be determined for the voltage or current ratio, then the correction for the impedance mismatch 
determined from the chart by assuming the impedance ratio to be a power ratio. Ifa correction is still required for 
power factor, this can also be obtained from the chart by assuming the power factor ratio to be a power ratio. 
NOTE: As the ear is a non-linear device the minimum change in intensity perceptible by the average human ear is not 4 constant, 
three (3) db as is generally stated, but varies from one-half (.50) db to eight (8) dob depending on the intensity, the frequency and 
the waveform of the sound. | [the sound is very loud, eighty (80) db above threshold, then the ear is approximately uniformly sensitive 
to a change in intensity as small as one-half (.50) db over the entire frequency range of 30 cycles to 10,000 cycles. However, if 


the sound is of very low intensity, five (5) do above threshold, then the ear is only sensitive to a minimum change of eight (8) db at 
low frequencies, three (3) db at medium frequencies and eight (8) db at high frequencies. 
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For Grid-leak Detectson—plate volts 45, grid return to + filament or to cathode. wine through Lem Rormosibrt rete ohms or $00-henry choke shunted by 0.25-megohm resistor. 
Either A.C. or D. C. be used on filament or heater, except as specifically noted. For use of D.C. on A-C ied through plate resistor of 100000 ohms. 3 
wiinmont types, decrease stated grid voles by 4 (approx) of Blament voltage. be Replied arene ei RSS Eee Ss rary 

. . obms. Megohms. 
See aie Sag i gta Ihara # Requires different socket {rom smaali 7-pin. 
reread seem A Grid $2 tied to plate. Grids #1 end #2 tied together. °*For grid of following tube. 
“Grid #1 is control grid. Grid #2 {s screen. Grid #3 tied to cathode, # Plate voltages greater then 125 volts RMS 100-ohm . 
WGrid #1 is control grid. Grids #2 and #3 tied to plate. ©© Applied through plate resistor of 150000 ohms. 
@ Grids #1 and $2 connected together. Grid #3 tied to plate. 4 For signal-input control-grid (6 1); control-grid #3 bias, —3 volts. 
@Grids #3 and #S are screen. Grid #4 is signal-input control grid. BW Applied through 200000-ohm plate resistor. 


Mote 1: Types with octel bases have Miniature Metal Cap; all others have Smal! Metal Cap. 


AGrids #2and $4 are screen. Grid #1 is signal-input control grid. 4 NH r . 

sone is: pire eee er iena ee Vi ae nani 2 ibesipe Son eno meme onvhs (nn A) nde hae Wed sine nent Sew bog aad Pt of 
© Doth grids connected together; likewise, both plates. Subscript 2 on class of amplifier service (as AB;) indicates that grid current flows during some part of the 
tPower output ts for two tubes at stated plate-to-plate load. input cycle. 


INDEX OF TYPES BY USE AND BY CATHODE VOLTAGE 
Tubes of All-Metal construction are shown in BOLD FACE 


VOLTAGE AMPLIFIERS CONVERTERS IN MIXER TUBES IMDICATORS: 
Including Duples-Diode Types ‘SUPERHETERODYNES IW SUPERHETERODYNES (Viemal) 
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2A6, 287, 24-A, 27, 35, 2A3, 2AS, 45, 46, 2A6, 2B7, 24-A, 27, Foe | 2s | 
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KEY TO TERMINAL DESIGNATIONS OF SOCKETS (Bottom Views) 


BP =Bayonet Pin Alphabetical subscripts D, P, and T indicate, respectively, diode unit, pentode 
ti Seer aeage unit, and triode unit in multi-unit types. 
H=Heater 
K =Cathode ; 
NC=No Connection Numerical subscripts are used (1) in multi-grid types to indicate relative position 
at tara Forming Plate of grids to cathode or filament, and (2) in multi-unit types to differentiate be- 


TA=Target tween two identical electrodes which would otherwise have the same designation. 


RCA G-TYPE RADIO TUBES (Octal-Base, Glass-Bulb Types) 


In addition to the types of tubes shown on pages 52 to 58, the following octal-base, glass-bulb types are also available. These 
types are identified by the letter ‘‘G’’ following the type number. For each of these types, the corresponding glass or metal types 
are indicated below, together with socket connections and overall dimensions. Characteristic data for the G-types are the same 
as those for the corresponding types on pages 52 to 58. 


G-Series Corresponding Socket Max. Overall Dimensions 
Type Glass Type Metal Type Connections Length x Diam. 
1E7-G t Siete 8C** 4y" x 1%” 
1J6-G 19+ saan nis T7TAB** 4uy" x 1%” 
5V4-G 83-v retete 5L** 44%” x 18” 
5X4-G 5Z3 mee 5Q** 54,7 x 22” 
5Y3-G 80 ee 5T** 454" x 1” 
6A8-G mS 6A8 8A* 4345” x ly” 
6C5-G ae 6C5 6Q* 44" x 1%” 
6F5-G Saeed 6F5 5M# 44” x 1%” 
6F6-G Maids 6F6 7S# 454” x 1” 
6H6-G states 6H6 7Q7 44%" x 1&” 
6J7-G 657 7R¢# 44g" x 14" 
6K6-G 41 ee 7S** 44" x le” 
6K7-G 6K7 7R* 4" x 1%” 
6L6-G 6L6 7AC* rei OX Dee 
6L7-G 6L7 7T* 445" x 1” 
6N7-G 6N7 8B* 44" x 1” 
6Q7-G 6Q7 7V* 4 i "x 1a? 
6R7-G 6R7 7V* 445" x 1%” 
6X5-G 6X5 6S* 4y" x 1%” 

25A6-G 25A6 7S* 454” x 113” 

25Z6-G Site 25Z6 7Q* 44" x 1%” 

** Except that Pin No. 1 has no connection. t+ Except that filament current is 0.24 ampere. 


* Except that Pin No. 1 has no connection. t Two 1F4’s in the same bulb. 
{ Except that Pin No. 1 is connected to shield between diode units. # Except that Pin No. 1 is connected to shield external to plate. 
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